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THE NEW EAST RIVER BRIDGE. intervening quarter of a century since the commence- has been the growth of the two cities in a northerly 
The promoters of the great and costly suspension ment of work on the Brooklyn Bridge has seen a direction that the present bridge now lies far to the 

bridge which forms the central subject of our front great change in the problem of transportation between south of the center of population, and for some years 
page illustration are abundantly warranted in their New York City and Brooklyn. Undoubtedly the loca- there has been an urgent need for another bridge to 
enterprise by the statistics of travel over the existing tion was a good one for the needs of the two cities as the north of the present structure. 
bridge across the East River, New York, which was they then existed. The Brooklyn approach on Ful- The Brooklyn Bridge, moreover, labors under the dis
opened some thirteen years ago. The total number of ton Street connected with the main artery of travel in advantage that it has no through connection with the 
passengers to cross the bridge during the first year, that city, and the City Hall Park, on the New York elevated and surface railroads of the two cities, an evil 
1883-1884, was 8.823, 000. In ten years' time the total side, might be reasonably supposed to represent a cen- which not only delays and inconveniences the passen
had grown to 43, 000, 000-an increase of 500 per cent ; tral point between the downtown business center as it I ger,

. 

but seriously limits the capacity of the bridge it
and to-day the capacity of the cable road is quite inad- then lay and the possible future developments on the self, inasmuch as its carrying power is determined by 

equate to meet the increasing volume of traffic. The upper part of Manhattan Island. So rapid, however, (Continued on page 218. ) 

Sandy Hook. Coney Island. Staren lsIa':Ild. Statue of LIberty. . .Hudson River. Jersey CItY. 
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LI HUNG CHANG AND OUR COMMERCIAL RELATIONS The que�tioll is just now a most important one to this 

WITH CHINA. natiun. A period of stagnation has followed upon the 
To any thoughtful observer of Li Hung Chang, the relllarkable activity of the past decade. 'I'he capacity 

distinguished statesman, whu is at present the gue�t of of our illllu�trial e�tablishlllents is larger, 1II1l1allY cases 
the United �tates government, it is evident that what- much larger, than the eo un try's demands, and it i� ne
ever diplulllatic purpose llIay lie behind his visit. it i� I ces�ar�' for us to look abroad for lIew lllar·kets. The 
largely prompted by the desire to e);amine onr CO llllllel'- ltIost iltlllletliate alld ]ll'01l1isillg' field eertainly lies in 
cial and industrial conditiolls, and com]l,tre them with Chilla. 1t will lll' g'l'l'atly to our interest to euith'ate 
those of England, Gl'rlllany, and France. .Fur sueh a 11('1' guod will, awl the uutspuken words uf Li Hung 
task he is in eyery way qualified. He is a lIlan uf kl'en Chang' to the l'l'presentatives of the New York ]Jres� UII 
ubsL!'nttion and rare intelligence, whose judglllellt is the question of the Geary law awl the rl'stl'ietiOlI of 
singularly fre(' frolll the warping prejmlice against Chinese illlllligratiOlI prove that there is at least o!w di
western civilization whieh charae!erizes the llIass of his rl'<"!ioll ill whit·1t WP ll Iight show Olil' friendly disl)()sition 
countrymen. He i::; at once the profouJl(i seholar and to inlltwdiatl' :tnd gO(Hi dIeet. 
the practical man of the wurld; and he is ripe ill till' \re thillk that thi� Coulltry, aJHl for that lIlatter the 
possession of an accumulated wbdum and experit'nee European nations abo. 1m \'e failed to rt'aliZC' ho\y 
which he has gained in half a century of military, po- lIIight�· a fadO!' in the iJl(lnstrinl and COIlIlIll'reial world 
litical, and administrative service uf his cuuntry. Chilla will UP('ollle, so �()Oll a� Li HUllg Chang. 01'. if 

It must be said in passing that the great Chillese not Itt', the party of pn)g['e�s whidl he has f01'lIled, 
statesman is one uf the most strikiug amI pieturesqne shall han' broug'ht its 400.000,OO() of people illto ('lo�e 
persullalities tu be found in the wide world to-day, awl toul'h with thl' outside worlll, and taught thelll to value 
easily takes rallk with those twu aged state�lIl('n in and eall fo]' tilt' ('onvelliencps of westerll dvilization
.Europe, BisnJarck and <Jlalbtulle. So strongly, in- thp mill'Oad. tht' stt'alllship, the eleetrie light, :tnd the 
deed, has his formative and masterful infiuellee bel'li thousand and OlW llIt'('hanieal convl'lIienees in th(� de
impressed upon hi� cuuntry that he has fre(Jllt'lItly sign an(llll1tllllfaeturp of whi('h we an' ]lre-emirlC'nt. 
been called the" Bismarck" of China-than whieh, we • •• ' • 
think, no more just and nuble compliment eould be '.'he Hi:!; Hoat.. 011 the I,ak,'''' 
paid to him. 

Li Hung Chang, moreover, comes among us as the 
authur and chief-we had almost said solitary-repre
sentative in high plac.es of the party of reforlll and pro
gress. For nigh u pun twoscore years he has stri \'ell, 
amid discouragements which would have urought dis
Illay to a less courageous heart, to introduce the best 
features of western civilization into China. He has 
been met at every turn either with open 01' sec1'('t 
opposition, or what was even worse-indifference all(l 
apathy. Tu him is due the credit for sueh progress 
as China has IlIade in the modern industrial arts; 
it was his hand that was mainly instrumental in un
lucking the gates of China for the inflow of intenm
tional COlllmerce, and incidentally of western idl'as and 
sentiment. 'fhe recent <lisp-strous war with Japan, a 
conflict which he had fUreSel'11 and warded off for many 
years, came at length, and indor�ed the policy of the 
great �tateSlllan in tones of thunder. In the extremity 
of its humiliation his ungrateful country turned to him 
as its last hope, and sent hilll to the victorious enemy, 
with full power to treat for peace according to his own 
judgment. 

'fhe war with Japan was the best thillg'that ('.ould 
have happellPd for the party of progress ill China. 
The logic of hard faets has orought home tu the go\'
ernment, if not to the people, the urgent. necessity for 
following the example of Japan, and adopting tho best 
features uf westprn eivilizatioll ; and unduubtedly the 
extraordinary tuur of Li Hung Chang among the west
ern nations has been undertaken largely for the pur
pose of comparing their methods of IIIanufaeture and 
commerce, before entering upun the industrial develop
ment of China upun a large scale. This deYelopment 
is certain tu eO llle; and Li HUllg Chang has positively 
stated in Englalld that he will devote the remainder of 
his life to the espeeial work of extending the transpor
tation facilities of China both by sea and land. If the 
Viceroy is successful, this means that an extensive sys
tem of railroads will be built-for China is practically 
without any railroads to-day-and a fleet of ocean and 
river steamships will he constrncted, not to mention the 
considerable additions whieh llIust be made to the navy 
to bring it up eyen to the strength that it possessed be
fore the war. 

The question naturally arises-and it is being asked 
by every lIlanufaeturing country through which the 
Vieeroy has passc,d-whu is to lay out these railroads, 
erect these hri(lges across the great rivers of China, ami 
provide the lIIillions of tons of steel rail, and the \'ast 
eq uipment uf lucomotives and cars which will 1)(' re
quired � III what yards are the keels of the new lIIer
chant and naval ships to be laid down? 

'rhere are llIany and cogent reasons why this work, 
and particularly the forlller part of it, should fall to 
the lot of Ameriean engineers and manufacturers. 
Geograllhically ours is the natural market to which the 
Chinese should cUllle. 'Ve are separated from them by 
only one half the distance which intervenes between 
China and the European manufacturers, and by our 
policy of non-intervention in their national affairs we 
have won their confidence to a marked degree; as was 
recently shown in their hour of defeat by the Japanese, 
when they voluntarily sought the services of an Ameri
can in preference to any other minister, in negotiating 
the terms of peace. 

But most weighty reason of all for the adoption of 
the American in preference to the European style of 
railroads is found in the fact that our methods of rail
road building are well adapted to the rapid construc
tion of a large system. In locating and constructing a 
system of railroads we ean defy competitiun, both in 
cost and speeq. ; and in every open competition for the 
erection of railroad bridges our firms have been able to 
underbid the English, German and French builders, 
with a large margin to spare. 

AnotllPr stppl I-'tealilship 40(J feet 10llg lla� passed a 
sllt'eessful trial oft· tlw Chieago lake front, adding'. says 
the Chit-ago Re('ol'd, to the very considerable number 
uf these Illo(lern ves�l'ls. 'whieh han� marked sneh pro
gress ill tIlt' t'olldu<'1 of lake traffic. Twenty-fly" year� 
ago a lakl' vessel's eaptain, eould he have sighted ont' 
of the"e 11i0llstl'rs off the shu'board bow of his little sail-
ing eraft. \vould hayp lwlie\'e<1 that a mirage a1feded his 
vision : to-(la�' th(',,(, gTeat ve"Pis slip ill alld out of 
ports of tl le great lnkps. sean'l'ly exeitillg COllllnent. 

To th" a\,PI'agp lalldsllJall the comparative size of 
tlJ(',e YPs,",pls whplI rHllg'ed ll�' the sidp uf a big Atlnntie 
lirJ('r is not (·OlllPl'plwllde(l. .For example, the l\Ial'i
popa, \\'hieh ernist'd illt' Chic-agu lake front rpel'ntl�·, 
is 421; fpet lOllg. 4t' ft'd llpam, and 28 feet llIo11l(led 
depth: the Allleri('an Jim'r �t. Louis, one uf the large 
.\tialltie liners. b ;);14� feet long'. (l2�4 feet beam. with 
an ('xtl'PIlH' (lepth of 42�S fpl't. III these llIeaSllremc'nts 
the g'rpat eOlllpal'ath'p depth of the ocean vps�Pi is most 
proUlillent. Ahuost withill the present dt'ea<ie these 
great lake vesHel� han� been designed and built. They 
are the result of a dt'mand fur additional f;afety tu 
shippillg, for elleapl'r lake frl'ig:ht. and fur a more ex
tell(h'<i\'olulIIt' of lake husirlC'ss. Along with this ship
Imil(lillg' the work of deppening alld illlpruvillg tIll' 
strnits ('()ll1ll'<'1illg these bodies of watel' has gUIlt' 011. 
'l'hb work. IllOl'(' than any other agency, will tl'IHl to 
plael' thl' maximum limit of carryillg capacity UPOll the 
lake stealller. III gen�ral, with an increased capaeity 
for freight, there has been a decrease in the cost of 
trano.;pol'tillg t'0lIII 1I0<iities. 'Vith iIllproved loading 
all(i Ullloa<lill,,' lIIethods there are still greater possihili
tit'S of chpapPJlillg transpul'tatioll, and with eyer}' lIIove 
ill this direetioll of eheaplless the nl'cessity ,vill bl' lIlore 
and more fUl'ct'd UpUIl thl' guVel'lllllent to proYide 
g'rea1l'r depth in the straits. In this way it seoms that 
traffie un the great lakes is yet in its infancy. 

.. I. � .. 
On the ()astillg of Steel. 

At the OboncllOff Stpel 'Vorks, St. Petersburg, great 
inconvenience was felt fur a long time in casting large 
round ingots uf five tOllS ami upward for forging guns. 
'1'he stream of steel faJling from a cunsiderable height 
into the lIIould from the no ton ladles of the Siemens-
Martin fllrrHH�l'S gives rise to a considerable quantity 
uf spla�hes. whic·h in return produce cracks 011 the sur
faee of the ingots. The same annoyanCE' was also ob
served ill eastillg rectangular ingots of ;2;; to ;)0 tons for 
armor. 1\1. Pomikoff, the numagm' of the steel dt'part
Ilwnt of the above nallled works, has devised a very 
simple method. preventing the steel. from splashing. 
It lIlay perhaps be' already in use elsewhere, but any
how it deserves melltion. A tube b prepared of thin 
sheet iroll, such as is used fur roofing. The tube is 24 
inehes ill inside diameter, and is suspended from an 
iron ring, to whieh there are riveted three unrs on the 
surface of the Illould just before casting. The steel is 
puured froIll the hottom of the ladle into the middle of 
the iron tube. All the splashes are thrown on the 
walls uf the tu he, whieh gradually melts a way durillg 
the rise of the surfaee of the liquid steel in the mould. 
\Ve had the pleasure, says Helios, of seeing this device 
in perfectly successful action at the Obouchoff 'Vorks, 
where it is now in constant use. 

A Cabat Celebration. 

A St. John's, Newfoundland, dispatch says that the 
idea of a Cabot celebration in the colony next year is 
takillg definite shape. The Briti�h nHLn-of-\\,HT Buz
zard goes north to make 11 sUl'vey of Bonayj,;ta Harbor, 
with a view of reportillg on the best site for a piP], and 
a 1II00111lllent to Cabot. The ct'lebratioll propel', it, is 
expeeted, will take pJaec' ill July 01' Augm;t IlPxi. A 
public meeting fnr the I1l1l'Jlol-'e of starting the aft'air 
will be held about the middle of Septellloer. 
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SEPTEMBER 12, 1896. J J Citutif ic �mttitau. 
NOTES ON THE AMERICAN ASSOCIATION MEETING, feet. The surface is an oolite changing to limestone, 

BUFFALO, N. Y. alternating with beds of sand rock containing masses 
BY HORACE C. HOVEY. of porous or compact limestone. The indications show 

Some changes have been recently made, and others for much of the depth a shallow water or beach forma

have been suggested, as to the management of the As- tion. Most of the rock is fossiliferous, the lamelli

sociation for the Advancement of Science. There has brachs and foraminifera being especially abundant. 
been for some time a generous rivalry between the affil- Minute forms of life predominate. The summit of the 
iatecl societies and the corresponding " sections " of the Vicksburg beds of the Eocene era was placed at 700 
American Association for the Advancement of Science, feet below the surface. Miocene and Pliocene were 
which is now settled by an understanding that their not separated from each other, but their top is 50 feet 
work may be amicably combined hereafter. A number below the surface. An interesting feature is the fre
of constitutional changes were referred to a special quent recurrence of a minute quantity of fine grained 

cOIllmittee that is to report next year. 'rhe plan tried angular quartz sand. 
this year will be continued, of requiring abstracts of The tuff beds of the Connecticut Valley '1'rias were 
sectional papers to be sent in at least a month in ad- described by Prof. B. K. Emerson, showing that great 
vallce, to allow the issuing of a preliminary pro- beds of volcanic ashes are associated with sheets of ig
gramme. These papers, moreover, will henceforth be neous rock, in the Mount Holyoke range, and that the 
published only by t itle in the volume of annual pro- flowing lava became mixed with sedimentary matter. 
ceedings, merely the presidential and vice-presidential Pitchstone, or volcanic glass, has also been found. The 
addresses appearing in full. An important and desira- lava flow hardened on top, broke up and rolled over, 

ble change will be that these valuable and carefully j list as modern lava does, mingling fragments from the 
prepared addresses, instead of being crowded into the top with matter at the base. 

first day of the meeting, will be given on the evenings There is a famous region in the Dakotas where wells 
during the week, in lieu of what have been styled the have been sunk into a vast artesian basin. This was 
"complimentary lectures . "  After a spirited discussion described by Prof. J. E. Todd, who stated that the most 
it was decided by a strong majority to hold the next abundant supply is from the Sioux quartzite, the low
regnlar meeting at Detroit, August 9, thus giving est bed yet tapped. The maximum height to which 
time for a full week, as required by the constitution, the water from these wells rises is greatest in the 
before the date fixed for the British Association t o  meet Black H ills, and diminishes toward the east, on the 
at Toronto. Resolutions were passed in favor of the theory that, as the distance from the original source in
early adoption of the metric system of weights and creases, the water leaks from the lower into the higher 
measures by an act of Congress, to take effect by the beds, and thus loses its " head. " 
first of January, 1898. Action was also taken favora- Two papers on the geology of California were read 
ble to vivisection in the interests of science. A com- by Prof. J. P. Smith, of the Leland Stanford Universi
mittee of five was appointed to attend the Interna- ty. He proved the close parallelism with the beds of 
tional Scientific Congress to be held next summer at Europe by the terraces of the Triassic and Jurassic 
St. Petersburg, Russia ; namely : Professors Cope, Hall, eras. He described the physiography of the region, 

Emerson, Rice and 'Vallcott. It was agreed that the and discussed the origin and growth of the mountain 
fiftieth anniversary of the American Association for the ranges, illustrating his remarks by aid of the stereop
Advancement of Science should be marked by a j ubilee ticon. The main orographic movements were in the 
meeting, to be held in 1898 in the city of Boston. Cretaceous and Tertiary periods. He explained the 

The attendance this year was less than formerly, the Tertiary and Post-tertiary erosion and the uplifts of 
whole number being 333, of whom 112 were new mem- the Coast Range and the Sierra Nevada. He said that 
bel'S. The number made fellows was 82, with one made the great valley of California was never an arm of the 
a fellow for life and one an honorary member. The sea, being full of river deposits. He traced out the 
officers chosen for the next meeting were as follows : ancient river systems, and spoke of recent geologic 
President, 'Volcott Gibbs, of Newport, R. I. Vice- changes. 
Presidents : A, Mathematics and Astronomy, W. W. The Dalles of the St. Croix, short canyons in Min
Beman, of Ann Arbor, Mich. ; B,  Physics, Carl Barus, nesota and'Visconsin, were made the subject of a paper 
of Providence, R. 1. ; C, Chemistry, 'V. P. Mason, of by Mr. Warren Upham. He attributed their erosion to 
Troy, N. Y . ;  D, Mechanical Science and Engineering, the Aftonion and Wisconsin stages of the glacial period. 
John Galbraith, of Toronto, Canada ; E, Geology and Previous to the Ice Age a watershed of trappean and 
Geography, 1. C. 'Vhite, of Morgantown, 'V. Va. ; F, Upper Cambrian rocks extended across the present 
Zoology, G. Brown Goode, of 'Vashington, D.  C . ; G, valley. The basin above the Dalles was once drained 
Botany, George F. Atkinson, of Ithaca, N. Y. ; H, An- by a watercourse running to the Mississippi River, b e
thropology, 'V. J. McGee, of 'Vashington, D. C. ; I, tween Anoka and Minneapolis, and which was the pre
Social and Economic Science, Richard T. Colburn, of glacial St. Croix. Below the Dalles was the Apple 
Elizabeth, N. J. Permanent Secretary, F. W. Put- River, flowing along where the river now expands into 
nam, of Cambridge, Mass. (office, Salem, Mass. ). Gen- the Lake St. Croix. The channeling of the picturesque 
eral Secretary, Asaph Hall, Jr .. of Ann Arbor, Mich. Dalles, the central attraction of the proposed inter
Secretary vf the Council, D. S. Kellicott, of COIUlll bus, state park, is attributable to an interglacial river of the 
O.  Secretaries of the Sections : A, Mathematics and Aftonian time, but the gorges have undergone further 
Astronomy, James McMahon, of Ithaca, N. Y. ; changes by postglacial stream erosion, and their walls 
B, Physics, Frederick Bedell, of Ithaca, N. Y. ; C, of trap rock have been riven by frost along vertical 
Chemistry, P. C. Freer, of Ann Arbor, Mich. ; D, Me- j oint planes. 
chanical Science and Engineering, John J. Flather, of The evolution of the shark was discussed by Prof. 
LaFayette, Ind. ; E, Geology and Geography, C. H. E.  W. Claypole, whose observations were based on re
Smyth, Jr. , of Clinton, N. Y. ; F, Zoology, C. C. N ut- cent discoveries of fossil remains in the Cleveland shales 
ting, of Iowa City, Ia. ; G, Botany, F. C.  Newcombe, of Devonian age, whose preservation makes it pos
of Ann Arbor, Mich. ; H, Anthropology, Harlan I .  sible to restore these ancient fish and compare them 
Smith, of New York, N. Y. Treasurer, R. S.  Wood- with existing species. One important fact is that their 
ward, of New York, N. Y. mouth was at the end of the head, j ust as in common 

A decided increase was noted in the number of fishes, instead of being on the under side, as in most 
papers read in the various sections, and many of them modern species of sharks. Other papers on Devonian 
were of an exceptionally high character, indicating fishes were read by Dr. C. R. Eastman and Mr. F. K. 
progress in the main work for which this organization Mixer, who also exhibited some very fine specimens. 
exists, namely, the " advancement of science. " Some Prof. T. H.  McBride exhibited and described some 
of the most valuable and important communications admirably preserved carboniferous plants from Iowa, 
were too technical to interest the general reader. 'rhis showing medullary rays, and proving that Sigillaria 
was especially true in the departments of mathemat- and Diploxylon are really exogenous trees related to the 
i"�, astronomy, chemistry and physics. The papers in conifers, though masquerading as ferns. The discovery 
the section of social and economic science, on the and demonstration of these intermediate forms of tree 
other hand, dealt largely with questions bearing on life in Carboniferous times is of great importance. 
political and monetary matters, that attracted dispro- The Cretaceous clay marl bed at Cliffwood, N. J. , is 
portionately the notice of the local press to the exclu- the lowest member of the Matawan formation, and it 
sion this year of papers more worthy of remark from a was described by Mr. A. Hollick, who carefully examined 
strictly scientific point of view. It is respectfully sug- its mollusks, crustaceans and leaves as representing the 
gested that the so-called " press secretaries " should transition from estuary to marine conditions. 
each take pains to collate in a readable form the best The striking features in the topography of West Vir
features of their respective sections, and put them at ginia and Western Pennsylvania were discussed by Dr. 
the disposal of the scientific j ournals of the country. J. C.  White, who referred the origin of the high ter
Instead of attempting to report the work simultane- races of the Monongahela to the glacial lake that was 
ously done in all the nine sections, we shall content formed by the ice that dammed up the preglacial drain
ourselves with detailing what was done in two of age that was northward into Lake Erie. 
them, as specimens of the rest. Rev. Horace C. Hovey read two papers on the " Mak-

THE GEOLOGICAL SECTION. -The opening address ing of the Mammoth Cave , "  and the newly found" Co
by Prof. Emerson has been given by us elsewhere. lossal Cavern, " of Kentucky, which may be found in 
The following were some of the more noteworthy full in previous numbers of the SCIENTIFIC AMERI-
papers : CAN. 

Dr. Edmund O. Hovey, of New York, gave a resume A new theory in geology was offered by Dr. W. J. 
of his microscopical study of an artesian well drilled in McGee, under the title, " Sheetfield Erosion, " which 
1895 through the coral reefs at Key West, Florida, for aroused much interest and was followed by favorable 
2,000 feet, of which samples were taken at every 25 discussion. He described the peculiarly interesting 

215 
features of Papagueria, in Arizona and Sonora, a hot 
and arid area of broad plains, with scattered sierras 
which rise abruptly. The plains and the mountains 
alike consist of planed edges of similar strata, thinly 
veneered with debris. '1'he main agency in this wide 
planation is storm erosion, active only during a few 
consecutive hours or days of occasional freshets. Thus 
the characteristic form of water flow is not in streams, 
but in sluggishly moving sheets which may be called 
sheetfloods ; these sheetfloods are amply supplied with 
rock matter, which is mechanically disintegrated rather 
than chemically reduced, and which is thus an efficient 
eroding substance ; and throughout most of the region 
the tendency of the storm waters is not to carve valleys, 
but to plane broad belts two to twenty miles or more 
in width. It seems certain that this distinctive agency 
has produced the distinctive conformation and struc
ture of the province. 

...... 

Death of Prof. Fowler, the Phrenologist. 
Prof. Lorenzo Niles Fowler, a phrenologist who for 

nearly half a century has been prominent in making 
the science of phrenology widely known and properly 
valued, died of paralysis on September 2, in West 
Orange, N. J. , at the home of his sister, Mrs . C.  Fowler 
Wells. He was born June 3.1811, at Cohocton, N. Y. , 
and was consequently j ust over 85 years old. He had 
returned to the United States only a fortnight ago, 
after having been for thirty-five years in Great Britain, 
where he was engaged in phrenological work. Among 
those who had at different times been phrenologically 
examined by him were the late Nicholas III, Czar of 
Russia ; Dwight L. Moody, Horace Greeley, Harriet 
Beecher Stowe, Ralph'Valdo Emerson, Walt Whitman, 
Samuel F. B.  Morse, Cyrus W. Field, Sir Henry Irving, 
Dr. Joseph Parker, whose church Prof. Fowler attend
ed in London ; John Bright, Richard Cobden, Sir 
John A. Macdonald, Charles Dickens and William 
Cullen Bryant. 

Prof. Fowler was a farmer's son, and was sent to Am
herst College, where he was a elassmate with Henry 
Ward Beecher, with the idea of his becoming a Pres
byterian minister, a profession which he relinquished 
to devote his life to the then comparative new science 
of phrenology, his brother, Orson S.  Fowler, being asso
ciated with him. They at first met with considerable 
opposition, which Prof. Fowler did much to overcome. 
He was married in 1844 to Dr. Lydia Folger, of N an
tucket, Mass . ,  who died in 1879. She was one of the 
first women in the United States to receive a medical 
degree, and she, as well as her husband, traveled all 
over the country lecturing upon phrenology, and mak
ing examinations. 

Prof. Fowler is survived by one brother, Dr. E dward 
Fowler, of New York, and two sisters, Mrs. C. Fowler 
Wells, of West Orange, and Mrs. Dr. Fowler Break
spear, of Birmingham, England. 

• .  e . •  

Passenger Traftle. 
In view of the greater facilities that are being afforded 

in England to passenger travel, and especially the ar
rangements made within the last week to run corridor 
trains to the north, and to give 1, 000 mile tickets at re
duced rates, it will perhaps interest our readers to know 
the numbers who travel by railway in Continental 
Europe. Signor Bodio, in a recent report to the Rail
way Tariffs Committee in Italy, gave the following de
tailed figures as to the mileage and number of passen
gers on the principal railways of Europe: 

Number of Number of 

Couutry. Mileage. passengers passengers per 
100 of the per annum. popuiation. 

Germany . • . • •  .. . ... . . . 26,250 483,000,000 978 

France ............. 23,750 305,000,000 796 
Great Britain and Ireland 20,625 864,000,000 2,282 

Russia ................. 18,100 33,000,000 33 

Austria ............. 9,375 85,000,000 355 
Italy . ...... . . . .. . . .... 8,750 51,000,000 171 
Huugary .... ........... 6,850 37,000,000 214 

Belgium ................ 2,875 87,000,000 1,426 

Switzerland ............. 2,185 37,000,000 1,259 

Holland ................ 1,875 33,000,000 726 

Roumania .... . . . . . . . .. 1,500 5,000,000 95 

With the exception of Russia and Roumania, Italy 
has fewer railway passengers per head of the popula
tion than any of the other countries, and Signor 
Bodio adds that, while of the available seating accom
modation in trains 35 per cent is occupied in France, 

28 per cent in Belgium, 27� per cent in Switzerland, 
27 per cent in Hungary, and 25 per cent in Germany, 
only 23 per cent is occupied in Italy. There are no 
statistics of this matter for our own country. Better 
perhaps for the railway companies that it should be so. 
-Iron and Coal Trades Review. 

.. �., . 

THE opinion of Nikola Tesla as to the origin and 
nature of the Roentgen rays, as published in onr 

issue of August 29, was from a more extended paper on 
the subject which originally appeared in the Electrical 
Review, and is, we understand, soon to be published 
in book form. 
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A NEW SWISS BICYCLE. 

W� present an engraving of a bicycle which hal; been 
invented in Geneva, and which is exhibited at the 
Swiss National Exposition. It is claimed for this ma
chine that the position which the rider occupies upon 
it is not only infinitely easier, but that by means of the 
support for the back, his forces are far more effectively 
utilized and with considerably less fatigue. His posi
tion, as shown by the engraving. is held to be the nor
mal position of a man in a sitting posi
tion, and the bicycle is therefore called 
" La Bicyclette N ormale. "  The inventor, 
M. Ch. Challand, says in his prospectus : 

" The principle of the machine is the 
utilization of the considerable amount of 
force, very little known, which is afford
ed by a point of support. Without this 
point of support, the only force a man 
has is his own weight. On the other 
hand, if the back be well supported, he 
has in each leg a force more than treble 
his own weight, and which is, in fact, 
equal to the weight he is capable of car
rying combined with that of his own 
body. The construction of the ' Nor
mal Bicycle ' is intended to make use of 
this considerable amount of wasted force. 
The point of support is the back of the 
seat, by means of which the cyclist's 
body is thrown back and his legs lifted 
up, owing to the position of the pedals 
The body is thus placed in a ' normal ' 
posture-hence the name of the machine 
-he is upright or leaning slightly back
ward. The ' N  onnal Bicycle ' presents 
the advantages of greater safety, perfect 
comfort, healthy position, a greater pow
er over the machine, greater speed, both 
up hill and on level ground, and less 
fatigue. " It is also claimed for this bicycle that, be
ing much lower than the ordinary so-called" safety " 
bicycle, it is much easier to mount. We are indebted 
for the cut which we have reproduced to the official 
journal of the exposition. 

• • • I • 
A W HEAT MIXER AND TEMPERER. 

The illustration represents a machine designed to 
facilitate the thorough mixing and tempering of grain, 
Ilsing therefor pure water or water of condensation and 
live steam, a steam coil being also employed to partially 
dry the grain, as may be desired, or relieve it from ex
cess of moisture. The improvement has been patented 
b y  William F. Cromwell and James Schoonover, of 
l\forganfield, Ky. The box body of the machine has a 
curved bottom, and is divided into an upper and lower 
compartment by a curved w ire screen partition. In 
the upper compartment or mixing chamber is a cut. 

SCHOONOVER AND CROMWELL'S WHEAT MIXER AND 
TEMPERER. 

flight conveyer, on the shaft of which is a flange that is 
cut, broken, or interrupted at various points to form 
opposite extending wings, there being also at various 
points mixing paddles, whereby a maximum of agitating 
or mixing capacity is obtained. Adjacent to the point 
where th e  grain - supplying chute enters the mixing 
chamber is a tank, from a faucet in which water is per
mitted to flow upon and mingle with the entering grain, 
the tank being supplied by water of condensation from 
a coil supported by suitable hangers below the sieve
like bottom of the mixing chamber, the coil extending 
the entire length and width of the body of the machine, 
and having one or more nozzles from which live steam 
is permitted to escape. 

As the conveyer in the upper or mixing chamber 
conducts the grain to the discharge chute at the op
posite end, the lower conveyer carries the material 
passing through the sieve in a contrary direction, to a 
discharge outlet in the bottom of the machine. The 
grain in its passage, after having been wet with the 

J c itutific !mt�icau. 
water o f  condensation, is subjected t o  the action o f  live 
steam from the nozzles and is affected by the heat from 
the coils, each and every grain of wheat being thus 
tempered to the same extent, while the bran may be 
toughened without inj uring the germ, the flouring 
qualities, or the granulations of the grains of wheat. 
The wire cloth forming the bottom of the mixing cham
ber may be of different meshes and of different sizes of 
wire to afford the most effective cleaning surface and 

A NEW SWISS BICYCLE. 

permit foreign substances to fall through, and the 
wheat is not fully dried before it is ground, but is 
carried directly to the rolls from the machine in a 
tough and damp condition, to be ground at once. It 
is apparent that in the working of the machine, the 
degree of heat and moisture may be regulated to get 
the best results for different qualities of grain. 

• • • J • 
Weather P roverbs. 

Sure signs of approaching atmospheric changes, says 
the Boston Transcript : 

If at sunrise there are many dark clouds seen in the 
west and remain there, rain will fall on that day. 

If the sun draws water in the morning, it will rain be
fore night. 

When the sun rises with dim, murky clouds, with 
black beams and clouds in the west, expect rain. 

If the sun rises pale, there will be rain during the 
day. 

" A red morn ; that ever yet betokened 

Wreck to the seamen, tempest to the field, 

Sorrow to shepherds, woe unto the birds, 

Gnst and foul flaws to herdsmen and to herds ," 

-Shakespeare. 

If the sun rises clear, then shadowed by a cloud, and 
comes out again clear, it  will rain before night. 

" In fiery red the sun doth rise, 

Then wades through clouds to mount the skies." 

Red skies in the evening precede fine morrows. 
A red sun indicates fair weather. 
A red evening indicates fair weather, but if the red 

extends far upward, especially in the morning, it indi
I cates wind or rain. 

A very red sky in the east at sunset indicates stormy 
winds. 

If the sun sets in dark, heavy clouds, expect rain the 
next day. 

A bright yellow sunset indicates wind ; a pale yellow, 
wet. 

If the sun sets pale, it will rain to-morrow. 

" The weary sun hath made a golden set, 

And by the bright track of his fiery car 
Gives token of a goodly day to·morrow," 

-Shakespeare. 

A halo around the sun indicates the approach of a 

storm, within three days, from the side which is more 

brilliant. 
If there be a ring or halo around the sun in bad 

weather, expect fine weather soon. 
Haze and western sky purple indicate fair weather. 

A blur of haziness about the sun indicates a storm. 

If the sun burn more than usual, or there be a halo 

around the sun in fine weather, expect rain. 
When the sun in the morning is breaking through 

the clouds and scorching, a thunder storm follows in 

the afternoon. 

" Sunshining shower won't last half an hour ; 

Sunshine and shower, rain again to-morrow," 

Pale yellow twilight, extending high up, indicates 

threatening weather. 

..  As the days begin to shorten, 

The heat begins to scorch them." 

Sun dogs in summer indicate a storm. 

[SEPTEMBER 1 2 , 1896. 
New Use for Old HO I'se (1ar". 

A novel but very sensible use is made of old horse 
cars in Connecticut. When the trolley system was in
troduced in the various cities in that State, says the 
Electric World, the problem as to what should be done 
with the old horse cars remained unsolved until some 
enterprising genius suggested using them for summer 
cottages, hunters' camps, lodges. etc. The public 
readily fell in with the idea, with the result that all of 

600 old cal'S that went into disuse are now 
being utilized for these novel purposes. 
It is stated that along the coast of Long 
Island Sound, from Watch Hill to Larch
mont, these cars may be seen perched up 
on top of some breezy bluff on the sandy 
shore, or in some quiet, shaded nook, 
affording temporary habitation for fami
lies, fishermen, hunters, etc. The de
man d for old horse cars has greatly in
creased in consequence of this new use. 
One woman recently asked the station 
agent at New London for his lowest 
prices for passenger cars, also a list of the 
various styles. A Norwich party has ar
ranged four cars in the form of a hollow 
square and erected a canvas awning in 
the square. One of the cars is used as 
the kitchen and the others as sleeping 
rooms, dining roo111 , parlor, etc. One 
gentleman has five cars on Block Island, 
which he has placed end to end like a 
train. The supply of old cars in this 
one State has thus suddenly become ex
hausted. 

. , . , .  
A NOVEL STEAM ENGINE. 

An engine in which the steam acts 
on two pistons in the sallle cylinder 
at one time, so that the steam is 

utilized expansively and to the fullest advantage, is 
shown in the accompanying illustration, and has been 
patented by William A. Jordan, of Mulvane, Kansas. 
The cylinder is connected at its open ends with a 
steam chest, with which it is also connected by ports 
at points approximately one-third the length of the 
cylinder from its ends. A slide valve, reciprocated 
from the main dri ving shaft, operates over the live 
steam ports and the exhaust port, and a sliding seat is 
provided for this valve. As may be seen in the small 
sectional view, the cylinder has three pistons, the 
outer one of which is on a piston rod extending 
through the outer head of the cylinder to a transverse 
beam connected by rods with a crosshead connected 
by pitmen with crank arms on the main driving 
shaft. The middle piston of the engine is on a 
piston rod which passes through the other end pis
ton and its hollow piston rod to connect with another 

JORDAN'S STEAM ENGINE. 

crosshead connected by a pitman with a crank on the 
main driving shaft. The hollow rod of the inner end 
piston is connected with the first crosshead, so that the 
inner and outer pistons move simultaneously in the 
same direction, and in opposite directions to the move
ment of the middle piston, the cranks on the main 
driving shaft being diametrically opposite each other. 
As the open ends of the cylinder are connected with 
the interior of the steam chest, there is no vacuum 
formed in these ends on the inward movement of the 
outer pistons, and the steam jacket surrounding the 
cylinder holds up the temperature of the cylinder walls 
to prevent undue condensation of the steam which 
is being expanded, giving a higher average pressure. 
The cut-off may be regulated as desired by the sliding 
valve seat. 

• I • •  

ELEPHANTS in Africa are becoming so scarce that it 
is proposed to establish protected reservations for them 
on territory under British protection, like Somaliland. 
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A PORTABLE SAWMILL. 

The illustration represents a sawmill iu the form of a 
wagon, which may be conveniently moved from place 
to place for sawing logs into lumber, railway ties, etc. , 
near where the trees are felled. The improvement has 
been patented by H .  A. Sager, 64 East Park Street, 
Butte, Montana. The sawmill bed has longitudinal 
guideways in which a caniage moves forward and back
ward, the saw arbor being journaled in the carriage, 

SAGER'S PORTABLE SAWMILL. 

and the circular saw extending up through a slot in the 
table forming part of the bed. The saw is rotated and 
a forward and backward motion given to the carriage 
from a main driving shaft, connected with a source of 
power, and located at the rear of the wagon body. On 
one end of this shaft is a grooved pulley, over which 
passes a rope belt extending along one side of the bed 
and over a second grooved pulley at its forward end, 
one of the runs of the belt also passing once around a 
pulley on the outer end of the saw arbor, whereby the 
saw is rotated. The carriage is moved by a rope belt 
connected with it and extending over pulleys at the 
front and rear of the bed, the forward and backward 
motion being effected through a gearing on the shaft 
of the rear pulley, the gearing being in mesh with a 
pinion on a short shaft journaled in a hand lever. The 
short shaft also has a friction pulley adapted to engage 
either of two friction pu lleys, one of which is on a shaft 
carrying a cross belt, so that, according to the position 
of the hand lever, the carriage will be caused to travel 
either backward or forward. The hand lever is guided 
on and adapted to be locked to a toothed segment. In 
order to tighten the saw-driving belt, a tightening pul
ley is secured on a lever fulcrumed at the side of the 
wagon. 

. . . I .  
PORTABLE ELECTRIC RAIL SA WING MACHINE. 

We have been favored by Mr. G. S.  Johnson, gen
eral manager of the Con-

J r itutifir !mtrinut. 
An Expedition to Discover How Coral 

I.lands Grow. 

BY E. W. RICHARDSON, IN KNOWLEDGE. 

Fifteen years ago Darwin, finding surface investiga
tion and dredging insufficient to determine with cer
tainty the origin and genesis of coral atolls, expressed 
in a letter to Alexander Agassiz the wish that some rich 
man would have borings made in some of the Pacific 
and Indian atolls, and bring home cores from a depth 
of five hundred or six hundred feet for examination. 
For nine years this idea lay dormant in the minds of 
scientific men , but six years ago it took shape, and a 
committee of leading geologists and biologists was 
formed by the British Association to carry it out. 
Prof. Bonney was appointed chairman and Prof. Sollas 
secretary to this committee. The British Association 
appealed to the" Royal Society, which readily supported 
the scheme. A large sum was voted from the Govern
ment Grant Committee, and another by the Royal 
Society from its own funds. Prof. Anderson Stuart, of 
Sydney, N . S .  'V. , has given great help, and it was 
through his efforts that the Colonial government was 
induced to lend drill and steam plant to the value of 
two thousand five hundred pounds. '.rhe New South 
Wales government also supplied skilled workmen, and 
contributes toward the wages of those in charge of the 
machinery. 

After some five years' preliminary preparation and 
hard organizing work, an expedition to carry out Dar
win's wish, and to discover by boring the origin of a 
coral atoll, was formed. The expedition is in charge of 
Prof. Sollas, who is well known as having devoted 
special attention to coral formations. The other mem
bers of the expedition are Mr. John Stanley Gardner, 
B . A. ,  whose work as a biologist is considered of great 
promise, and Mr. Charles Hedley, of the Australian 
Museum, who, besides being a naturalist, is an artist, 
and will makE;) all the drawings and sketches for the ex
pedition. 

The government have placed H . M. S. Penguin at the 
disposal of the expedition , for the purpose of carrying 
the personnel and plant from Sydney to the scene of 
operations and back. The Penguin started on May 1, 
and next month will probably be bringing the members 
of the expedition back. The island chosen for investi
gation is Funafuti, the largest isle of the atoll of that 
name, which forms one of the group of the Ellice Islands. 
These coral isles are situated in a latitude 9°  south, 
longitude 180\ and almost due north of Fiji. Funafuti 
is a typical atoll, being a chain of thirty-five islets 
encircling a large central lagoon about ten miles long 
by five wide. The chief island-and that on which the 
expedition is located-is about four miles long by half a 
mile wide, and it is nowhere higher than from eight to 
nine feet above the sea level. The island, which is 
under British protection, is covered with cocoanut trees, 
and supports a peaceful population of four hundred 
natives, nominally Christian. 

Prof. Sollas' instructions are simplicity itself ; he is 
" to investigate a coral reef by sounding and boring, " 
and is to do so with a mind q uite unbiased as to the 
various rival theories of coral reef formation. The drill 
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intends to go as far down as one thousand feet, if pos
sible, and thus solve beyond a doubt the point to be 
cleared up. 

.. . . . . 
AN IMPROVED PLOW. 

The accompanying illustration represents an im
provement whereby, when the plow beam is elevated, 
it will be turned in a manner to invert the plowshare, 
as shown in dotted lines, thereby spilling adhering ma
terial, the plow being seen looking from the rear. The 
improvement has been patented by Henry J. Wild
hagen, Palatine, Ill. The wheel on one side is made 
adjustable with the plow frame, and controlled by a 

WILDHAGEN'S PLOW. 

lever, in order to facilitate work on slanting ground or 
on a hillside, also permitting one of the wheels to travel 
in a furrow while the other is on the surface of the 
ground, the plow making furrows of uniform depth. 

There are two angular guideways at th e other side of 
the frame, and the outer one of two pivotally connected 
links has a pin which moves in the upper one of the 
two guideways, the end of this link being pivotally 
connected with one member of an angle arm pivoted 
on the inner side of the plow beam, the other member 
of this arm having a guide pin which travels in the 
lower guideway. A rod pivotally connected with the 
pin moving in the upper guideway is attached to a 
shifting lever fulcrumed on the upper portion of the 
frame, this lever having a locking device engaging a 
rack, and when the lever is carried to an upper posi
tion, as shown in dotted lines, the plow beam is grad
ually raised and turned until its land side is in an 
upper and its mouldboard in a lower position. By this 
turning of the plowshare when the beam is raised the 
share is kept clean, and the plow may be taken from 
one place to another without the plowshare touching 
the ground. 

------------�.�,�.�,�.�-----------
The Uti lity oC I n v e n tlo1l8. 

It is, no doubt, true that when a new invention is 
introduced which revolutionizes same particular art or 
branch of business, it at first decreases the number of 

persons employed in that 
solidated Street Railway 
Company, of Grand Rap
ids, Mich. , with a photo
graph of an electric saw, 
which is used to cut off the 
battered ends of rails so 
that they can be relaid, 
thus obviating the pur
chase of new rails. The 
car holding the machine is 
1 2  feet in length by 8 feet 
wide. '),be car is equipped 
with two Rae motors of 30 
horse power each, the cur
rent being obtained from a 
trolley pole. The motors 
are belted to the saw shaft, 
and an idler pulley keeps 
the belts tight. The saw, 
which is a smooth steel 
disk, is 42 inches in diame
ter, make 1 , 800 revolutions 
per minute, and is supplied 
with water from a barrel 
by means of small jets. 
Arrangemen ts are provided 
for feeding the rail to the 
saw. In operation this 
machine bas been found 
to be very efficient and 
economical, sawing off the 
end of a 667i! pound girder 

PORTABLE ELECTRIC RAIL SAWING MACHINE. 

particular line ; but that 
is only temporary, for in a 
short time the result is a 
cheapening of the product, 
a greatly increased de
mand for it, because of 
this cheapening, and then 
necessarily an increased de
mand for laborers in that 
line, and almost universal
ly at increased wages. The 
statistics show this to be 
true beyond the possibility 
of a q uestion. The records 
of the labor bureau of the 
United States show that 
from 1860 to 1880, the most 
prolific period of inven
tions, and the most intensi
fied in all directions of their 
introduction, the popula
tion increased 59 ·51 per 
cent, while in the same pe
riod the number of persons 
employed in all occupa
tions-manufacturing, ag
riculture, dome�tic service 
and everything-increased 
109 ·87 per cent ; and in the 
decade from 1870 to 1880 
the population increased 

rail in one minute. The total cost of sawin g rails is 
$1. 50 per ton, which includes the handling of the rails. 

" I .  , .  
THE man who studies a single subject until he loses 

sight of everything else is always in danger of parting 
with his j udgment. When he does that, when he is 
entirely wrapped in a single idea, he almost inevitably 
jevelops what unspecialized people call crankiness. 

which does the boring is faced with black diamonds, 
which will cut through anything. The diameter of the 
drill is four inches. Seeing that the coral polyp has 
never been recorded as living at a greatE'r depth than 
ninety feet, it will only be necessary to bore to a depth 
of six hundred feet, and if that depth be reached, the 
chief obj ect of the expedition will have been attained. 
At the same time it is an open secret that Prof. 8011as 

30 ·08 per cent, while the 
number of persons employed increased 30 per cent. 
As shown by the investigation of a commit�ee of the 
United States Senate, wages have increased 61 per 
cent in the United States since 1860. And, as we all 
know, during that same period the cost to the people 
of nearly all manufactured articles has been decreased 
in as great if not a greater ratio.-Canadian Jonmal of 
Fabrics. 
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TllE NEW EAST RIVER BRIDGE. 

(Continued from first page.)  
the rapidity with which the terminal stations can load 
up and dispatch the trains. 

The Bridge Commission has been guided in the loca
tion and design of the new structure by the above men
tioned facts, as will be seen by reference to the accom
panying bird's eye view of the two bridges and the sur
rounding districts. It will span the East River at a 
point a mile and a half to the north of the present 
bridge. 'rhe terminus of the New York approach being 
located on the northern half of the block lying b etween 
Delancey and B,roome, Clinton and Attorney Streets, 
will be within easy reach of the Second and Third A ve
nue elevated roads, and it will be centrally situated 
with regard to the cross-town car lines, which connect 
with the North River ferries, and transfer with the 
various surface roads running north and south on Man
hattan Island. 

'1'he terminus of the Brooklyn approach is at present 
on the block between South Fourth and South Fifth, 
Driggs and Roebling Streets, though it is to be hoped 
that permission will ultimately be granted to place it 
on the adjoining block to the south, which would en
able the bridge and approaches to be run in a continu
ous straight line from one end to the other, and would 
do away with the present unsightly curve and avoid 
the inconvenience which it would cause in subsequent 
operation. This change would also place the Brooklyn 
approach in close touch with Broadway, which has 
been chosen as the most central thoroughfare in Brook
lyn north of the present bridge. It is as important a 
terminal point fOl' elevated and surface roads in North 
and East Brooklyn as Fulton Street, the terminus of 
the Brooklyn Bridge, is for Brooklyn in general and 
South Brooklyn in particular. The carrying capacity 
of the bridge will be very large. There will be two ele
vated railroad tracks, four tracks for surface cars, two 
eighteen foot roadways and two footwalks twelve feet 
wide. The elevated tracks will connect the Brooklyn 
and New York elevated systems, and will enable an un
broken journey to be made from any of the elevated 
lines of New York across the river to Brooklyn, and a 
similar convenience will be afforded to passengers on 
the surface roads. 

The new structure will be a steel wire suspension 
bridge, and larger in every way than the Brooklyn 
Bridge. When it is completed it will take rank as the 
most notable single span in the world, its six lines of 
railroad track, its two roadways and two footwalks more 
than outweighing the extra one hundred and ten feet of 
length in the single spans of the Forth Bridge in Scot
land, which carry two railroad tracks only. 

The foundations for the piers will be four in number, 
two under each tower. They will be sunk by means 
of caissons and the pneumatic process to a bearing 
upon the solid gneiss rock, which, on the New York 
side, is found at a depth of about 65 feet, and on the 
Brooklyn side at 86 and 100 feet, below mean high 
water. The caissons will be filled with concrete, and 
upon them piers of solid masonry will be built up to 
23 feet above high water. Four massive steel footings 
will be placed u pon each pier, upon which will rest 
the eight legs of the steel towers. The legs, four feet 
square, will be b uilt up of plates and angles, and will 
be tied tOgethel' with a strong system of bracing. The 
distance between centers of piers will be about 97 feet, 
and the two halves of the tower will rise vertically as 
far as the level of the bridge floor, when they will be 
battered slightly inward. The top of the towers will 
be 335 feet above the river. 

The floor of the bridge will be carried upon four steel 
cables 18 inches in diameter. The diameter of the 
Brooklyn Bridge cables is 15 inches. The increased 
size, and the superior quality of the steel wire in the new 
cables, will enable them to carry more than double the 
load of the Brooklyn Bridge cables. As at present esti
mated each cable will contain about 6, 800 wires, each 
-to inch diameter. This will give a total of 27, 200 wires 
in the four cables, and their united strength will amount 
to 68, 000 tons, reckoning 5, 000 pounds to the wire. The 
weight of the four cables per foot of the bridge will be 
3, 000 pounds. The length of the bridge from tower to 
tower will be 1 , 600 feet, and the cables, after passing 
over the mov able saddles at the top of the towers, will 
be carried down and secured within massive masonry 
anchorages, which will be placed 570 feet inshore from 
the towers. The anchorages, which will be about 150 
feet square and 100 feet high, will counteract the pull 
of the cables, and their united weight will be over 
160, 000 tons, or about thirteen times the weight of the 
main span, which will amount to some 12, 500 tons. 
The bridge is designed to carry a maximum live load of 
8, 000 pounds per linear foot, the total com bined dead 
and live load for the whole main span bein g 18, 900 
tons. A unit of stress is used which gives a margin of 
three on the cables, and of from five to six on the floor 
system. 

It will be seen from the illustrations that the bridge 
proper ends at the towers, the floor of that portion of 
the bridge between the anchorage and the towers being 
carried, not as in the Brooklyn Bridge, upon the main 
cables, but upon two independent deck spans supported 

J c itutif ic  !tutricau. 
by the towers, the anchorages, and an intermediate 
pier. Perhaps the most striking feature of the main 
span is the pair of massive stiffening trusses, 45 feet 
high (those on the Brooklyn Bridge are 17 feet high), 
which run continuously from tower to tower, to which 
they have a pin connection. These trusses have a 
special interest from the fact that they are of triple 
intersection, and that they will have riveted instead of 
pin connections throughout. This design is in keeping 
with a reaction which is noticeable among bridge engi
neers in favor of riveted construction for certain classes 
of work. It has been found that, for spans up to 1 75 and 
200 feet, the ease with which a pin-connected structure 
can be erected is more than compensated by the rigid
ity of the riveted type, and the action of a shallow 
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CROSS SECTION AT CENTER OF SPAN, 
EAST RIVER BRIDGE. 

stiffening truss of a suspension bridge under load 
brings it, despite its great length, under the category of 
short spans. Riveted railroad bridges have lately been 
built with spans as long as 234 feet, and are giving ex
cellent results. The members of the web system of the 
trusses will consist generally of 372' and 4 inch by 6 
inch angles, and the chords will be built of plates and 
angles, and will be 30 inches wide by 36 inches deep. 

There will be plate steel floor beams at each panel 
point, spaced 20 feet apart. In order to gain head 
room above high water these will be made shallow, be 
ing only 5 feet deep for a length of 118 feet;  and to re
sist the heavy bending strains of the live load they will 
be reinforced by a supplementary overhead truss, to 
which they will be suspended at two intermediate 
points. The plate stringers, 2 feet deep, will be rivet
ed to the floor beams, and will extend beneath the rails 
and roadways. The trusses will be placed 72 feet apart 
and on the outside of the car tracks, the roadways being 
carried upon extensions of the floor beams, outside the 
trusses. Between the t,russes will be the six trolley and 
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FRONT ELEVATION OF TOWER, EAST RIVER BRIDGE. 

elevated tracks, the two latter being in the center. 
Above the trolley tracks and against the trusses will be 
the footwalks. 

The work of providing against .vind pressure is large
ly assisted by the great width of the bridge, 118 feet. 
It will be effected by " cradling " the cables, i. e. , draw
ing each pair together so that thAy will lie within the 
vertical plane drawn between their points of support on 
the to'Yers ; and also by a double system of lateral brac
ing, one on the top and one on the bottom chord. That 
on the bottom chord will be riveted to the floor beams 
and to the chords, and the combined effect of cables 
and bracing will produce an exceedingly rigid struc
ture. The viaduct at each end of the bridge will consist 
of plate girder spans carried upon braced towers. It 
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is the object of the commissioners to erect a bridge 
which shall form a great thoroughfare for an uninter
rupted stream of traffic between the two cities and their 
outlying districts, and thertlby avoid the terminal 
delays which limit the capacity of the Brooklyn Bridge. 
To this end terminals and toll houses, or anything 
which might tend even temporarily to check the flow 
of traffic, will be reduced to the lowest practicable 
limit. The idea is an excellent one, and a study of our 
front page illustration, which is self-explanatory, wiJl 
show how admirably the location has been chosen for 
this purpose. 

This great undertaking is under the control of a joint 
commission of the cities of New York and Brooklyn, 
and its execution is now fairly under way. If the 
funds for construction are forthcoming as fast as the 
engineers can use them, the opening of the bridge 
should be contemporaneous with the opening of the 
twentieth century ; and it is likely that the consolida
tion of the two eities will make such a speedy comple
tion of the work entirely possible. 

Our thanks are due to :Mr. L. L. Buck, M. Am. Boc. 
C. E. , who has kindly placed details and plans at our 
disposal. 

. ' . . . 
Science Note ... 

Canada proposes to erect a suitable monument to 
John and Sebastian Cabot at Bristol, England, to COlll
memorate the voyage which these navigators took in 
1497, whieh ended in the discovery of the Canadian 
coast. 

Mr. Hiram :Maxim, in a recent letter to the London 
'rimes, thinks that Prof. Langley was more sensible i n  
making a small machine and projecting i t  from a boat, 
so that it would not be smashed when it fell into the 
water, than he hiInself was i n  building one twel \'e 
times as large and starting it from rails on the groun d .  
Every fall would involve three months' time and $5, 000 
for repairs. 

The following is vouched for by the Electrical 
World, which says that it is referred to by a German 
contemporary : This little device is called " Automa
tischespiegelglassplattenblitzschutz vorrichtung. " As 
its name clearly indicates, it is an apparatusforprotect
ingagainstlightningconsistingof platesof mirrorglass act
ingautomatically. In this country we are in the habit 
of calling this simple device a " cutout. " 

Foreign books are admitted free of duty in all cases 
into 69 countries out of 110 whose laws have been 
investigated by M. Le Soudier. In 13 others un oound 
books are free, but there is a duty on the binding. In 
28 countries books pay duty, though in eight of them 
exceptions are made in favor of books intended for 
teaching. In most cases the duties are very slight, 
hardly interfering with importations. In China the 
customs duties on the books imported by missionaries 
is a cent or two a pound on the weight. 

Aconcagua, the highest peak on the Western Henti
sphere, is to be attempted again this fall by Mr. E.  A. 
Fitzgerald, who explored the New Zealand Alps. If 
he succeeds in getting to the top, which is 23, 200 feet 
above sea level, he will beat the highest mountain 
climbing record, Sir .. w. 1\1. Conway's 22, 600 feet ascent 
of Pioneer Peak in the Himalayas. Dr. Gussfeldt has 
tried Aconcagua, but got into trouble with his guides 
and had to turn back 2, 000 feet from the summit. :Mr. 
Fitzgerald will have in his party the Swiss guide Zur
briggen, who accompanied him in New Zealand and 
was with Conway in the Himalayas. 

A girl who can see the Roentgen rays has been found 
by Dr. Brandes, of Halle, who discovered her. Start
ing from the fact that the rays do not penetrate lenses, 
he hunted for some one the lens of whose eyes had 
been removed, an operation performed not rarely for 
extreme short-sightedness or for cataract. The girl, 
who had had the lens of her left eye removed, was 
able to see the light with it, though her right eye, 
which retained its lens, could see nothing. Dr. Brandes 
asserts that the rays affect the retina of the eye, and if 
any one's head is inclosed in an opaque vessel n ear the 
source of the rays, the light can be seen even with 
closed eyes. 

The following passage, from a speech by Lord Kel
vin, is worth recording in the most imperishable let
tel's : " One word characterizes the most strenuous of 
the efforts for the advancement of science that I have 
made perseveringly during fifty-five years : that word 
is failure. I know no more of electric and magnetic 
force, nor of the relation between ether, electricity, 
and ponderable matter, nor of chemical affinity, than 
I knew and tried to teach my students of natural 
philosophy fifty years ago in my first session as profes
sor. Something of sadness must corne of failure ; but 
in the pursuit of science inborn necessity to make the 
effort brings with it much of the certaminis gaudia, 
and saves the naturali st from being wholly miserable, 
perhaps even allows him to be fairly happy, in his 
daily work. And what splendid compenswtions for 
philosophieal failures we have had in the admirable 
discoveries by observation and experiment on the pro
perties of matter, and in the exquisitely beneficent 
applications of science to the use of mankind with 
which these fifty years have so abounded. " 
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I (SummervIlle, S. C . ) ,  more generally known as the 
Charleston earthquake of August 31, 1886. Having 

====== been a resident here (Summerville, S. C . )  at the time 
P h o t o g r a p h  E n l argi n g  A p l,arat u s .  of this earthquake, I recollect that for several days 

To the Editor of the SCIlc\'l'I1nC A:HERICA:V :  previous to the main shock (August 31 ,  1886), the sky 
'Ve notice with pleasure that you give a description being perfectly clear, rather coppery in hue, a pro

of our photograph enlarging allrmratus on page 142 of fOllnd calm prevailing, with an oppressive heat, there 
your issue of August 8, but �ee that you attribute the began to be heard about Hix or seven days before the 
aesign to ;\1. J. Carpenter. \Vill you permit us to make shock of August 31 ,  1886, at irregular intervals (alter
the following slight corredion � The apparatus was nating with occasional low rumblings, as of wagons 
invented by our :\1. Gaulllont, and it has always been rolling over bridges), a deep, booming sound, like the 
constructed by the COllllltoir General de Photographie. discharge of siege guns in the far distance. For nearly 
'Vith many thanks ,1nd assumllces of our highest con- a week these sounds could be distinctly heard all 
sideration, L. GACThlOXT & COThIPA:VY. throughout this entire region, for at least a radius of 

Paris, August 1 7, 1896. twenty miles around Summerville, S. C .. 
• ' .  • This weird sound seemed, at Smnmerville, to come 

S t o n e  Can' i n g' :  "' h e r e  S h o u l d  I t  b e  D o n e 1  from out of the distant southeast, and as from depths 
'fo the E(litor of the SC IE:'ITIFIC A:HERICA:V : beneath the occan. The tone of the sound, though 

The writer who, under the heading of " Carving heavily masked from depth awl distance, was deep 

Before and After Place(l " (an artiele which has been and profound, massive in volume and power, and was 

popied into some of our London technical papers), says most significant and impre�sive of the play of va�t 

he does not really helieve a �tone carver knows why energieH, especially as heard in the silence of our sur

he pr0fers to e1\1'\·e his work in situ, knows very little rounding forests. Along with some of the more db,· 
of t lw topic' npon wh ich he writes. tinct detonations, tremOl s of minor earthquake shocks 

It i �  illlPO" i l)le to CalTe stone upon the banker could be felt precursory of the main shock of August 

(withollt t h e  en JTing's l > e  a ,lH'ee" ion of repliche, of the ;31 ,  1 88G. There were other strange acoustic phcllome

df('(· t of ,dl i dl a I l lodt'l Ollp has alreluly been carved in na. They could also be heard for lllany dap prior to 

p lace) awl lw ,nre of the SlW('eRR, or non-suC"cess, of the August 31, and in the intervals of thl' heavy booming 

work. It is !lot how C":trving looks under the nose of (of phantom eannon?) peculiar and startling wunds 

the artist, but ,dwt its fillished effeet is from the (somewhat masked), resembling the rushing of railroad 
groumi-fl'mll the point of dew of the ordinary spec- trains upon distant bridges. This frightful prologue 
tator. This is :t Illost neppssary elelllPnt to its ultimate of " Barisal Guns," in conflict in the lowm' depths, 
artistic effl'<"t. combined to impress on the mind a sense of lIIighty 

All the bl'st works in this country have been carved energies in eonflict, rending the foundations of the 
in block and ill place, an(1 so far as my experience goe" earth. This sound of deadly struggle was most <li,,
in the Ullited States (and it has been somewhat ex- tinctly subterranean, but always masked, as coming 
tended), all the most �tlC"cessful exterior facades have from great depths below. 
had their C'alTe(1 work executed in place also. In And there was yet another peculiar sound, heard 
France they go a �t('P farther, clnd a greater part of both before and after the main sh ock, usually occur
the llloulde(l 'york-the actnal ma�onry-is also done in ring at the moments of minor sIwek and trelllol', which 
place. This is what an Engli�h ma�on can seldom or seemed to resemble the rush of a great (subterranean) 
eyer do. He can work the lIIost dl'lieate and intricate wind, or rather as of the passagl' of a whirlwilld or aerial 
mouldings, when leaning over them by the banker's vortex, sweeping through the earth below. Its reseJ\l
side', but if he is required to stand npright,'as a stone blance to the pe(mliar rush of win(l was most striking, 
carver does, and do his work in that position, he is as as was also its no less marked subterranean character. 
uncomfortable personally as his work is generally All these strange oeeurrences took pla ce in a period of 
deplorably disappointing. profound calm-not a leaJ moving nO! a breath of air 

To a practical mall of artistic intent, there can he stirring. These events were subterraneouR, not aerial. 
no two ideas about whieh is right or wrong as regards The acoustic phenomena preceding, accompanying, 
the position in which stone ('arving �hould be done. and following this "arthqunke were most striking. 
If executed upon the scaffold, then, if the craftsman The sound of the " Barisal Guns" kept up at interyals 
has natural ability, he will leave it 11 success, and not for some time after the main shock, but with diminish
before. If, however, it is done upon the banker and ing intensity, and finally disappeared in about a year 
afterward fixed, no matter how skillful the workman afterward. 
may be, it is a pure chance whether the effeet, after Another acoustic phenomenon, well worth recording 
the stone has been put up, is satisfactory or not. as a phase of this earthquake, was a sound like that of 

'When the writer to whose doctrine I take exception giant blows striking upward from below against the 
says, " for the most part the ornamental work 1,1. e. earth crust, as if some Titan were trying to drive a hole 
stone earving) eould, it would seem, he d one to better through the earth. '1'he thud and j ar from these 
advantage in the �·al"tl, or under cover, than when the blows were often tremendous, aIld could be felt over 
workman is "Iullg upon 11 stagillg, " it is eIear he has wide spaces. The sound created an impression of the 
little practical knowledge of his sub.ket. Of eourse, if projection of enormous lllasses of liquids and solids 
a hamlicraftsn!aIl ,va" "imply " slung up," he would from. below against the earth crust, as if trying to 
have little chance of ,vorking in comfort, and the man gain a vent. This sound caused a great terror to those 
wbo does not work ill cOl llfort cannot produce good under whose demesnes (or farms) it occurred. They 
work. A stolle ca1"\·er, in this country at least, always thought that the earth 'would be driven through be
works upon a staging four boards wide, whieh is the neath their very feet. I kIlew of several who became 
minimulll width required for the operator to step perfeetly frenzied with fear and incontinl'ntly fled 
back and �ee the pas�ing effect of his labors as they fl"Om their homes (and the country hereabout). \Vhile 
progress. 'fhis seaffolding should be some five feet this strange sound was being heard, if one placed a 
below the work to be carved. A good gage for Hcaf- stick in the ground to some depth (which I did several 
foldl'rs is to put their boards so that, in a capital or times) and applied his ear to it, he could hear the 
spandrel of ordinary size, for instance, the nose of the blended fury of impact, rending, crushing, and tearing 
aetual worklllan will he level with the middle of tIll' asunder ; yiolent jar and tremor, mingling ever and 
blOl' k  t o  he manipulated. again with the deep tones of the " Barisal Guns. " 

The more than hinted danger in lifting carved stones Dr. T. N. ROBEHTs. 
up to their places is llothing at all. 'Vith ordinary SUlIlmerville, S. C. , July G, 1896. 
meehanical care, anything can safely be hoisted. 

The question why stone carvers prefer to do their 
work in place is a distinctly artistie one. It can, I 
insist, in the best interests of their art, be better done 
there than it can upon the ground ; hence natural 
instinets h,ach them that if! the place whereon their 
ealling may be carried out to the best advantage. 

Exeter, England, August 15, 18()6. 
• • •  • 

HARRY HEMS. 

" Barisal G U IJ !i!I" - K e ln i ll i .!w e u (' (' s  o f  ( li e  C h a r l e!lllt o n  

Earthqu al, e  of A u g u s t  3 1 ,  1 8 8 6 .  
T o  the Editor of the SCIE:VTIFIC A�IERICAN : 

In your issue of SCIE:'I'fIFIC AMERICAN of June 27, 
1896, in an artiele headed " Barisal Gun s," after an 
interesting account of these strange aconstic phe
nomena, you ask of any of your readers who know 
personally or otherwise of these curious noises that 
you would like to get from them an aceonnt of it. 

I have personally heard these noisl's (eyidently sub
terranean detonations) IIlany times in the Blue Ridge 
Mountains of this i'itate and North Carolina, but never 
so forcibl�' or (Iistillet as 1 (and many others) heard 
them in this region for Illany days previous to the 
earthquake of August :1 1 ,  188G, the center of which was 
probably not more than s,?ven or eight miles from here 

To llI ak e O " di ll a ry P l a t e "  O r thoch rolll a ti e .  

Ordinary gelatino-bromide plates can he orthochro
matir.ed by immersing them for three minutes in a dip
ping bath containing a mixtnre prepared as follows : 

A. 
Erythro8inc . . . . . . . . . . . . .  5 gr. 
Alcohol . . .  . . . . . . . . . . . . . . . . . . .  5 oz. 
Water, to . .  . . . . • . . . . • . • • . • • . . . .  20 , .  

B .  
Ammonia . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . • • • • • . . . . . . . . . . .  2 oz.  

Water, to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 H 

For use, take one ounce of each of the stock solutions 
A and B, and make up to ten ounces with boiled 
water. 

After immersion, the plates must be washed until 
water runs evenly over their surfaces, and can then be 
placed away to dry. Quick drying can be effected by 
soaking the plates for fi\·e minutes in a bath of aleo
hoI. 

Deep ruby light only should be used for conducting 
the operations througbout. The treatment is said to 
increase the general sensitiveness of the plates, as well 
as conferring orthoehrolllatic properties upon them.
The Amateur Photographer. 

2 1 9  
Rece n t  A rc h reo}uglcal N e w  •• 

The tiara of the Scythian King Saitapharnes, which 
was reeently acquired by the Louvre for 200,000 francs, 
is now regarded with suspieion. A Russian savant, M. 
Welesowski, has pronounced it bogus. 

Kynosarges, a suburb of ancient Athens, with a 
famous gymnasium, is being hunted for by the British 
School of Athens to the south of Mount Lycabettos on 
the banks of the I1yssus. From the remains found in 
the preliminary excavations, it seems likely that the 
true site has been discovered. 

'fhe Egyptians w ere conversant with the art of land
scape gardening, though they had to contend w:th the 
flatness of the laud. \Vater, however, as an a Jjunet 
was often called into play, for there was the inexhaust
ible Nile. Vie have three plans of their gardens, as the 
one found in the tomb c,f Meryieat Tell el Amal'on, 
which gives us the perfect idea of how a grand garden 
was laid out. \Ve have, too, pictures of Egyptia,ns re
clining on chairs and fishing in these artificial lakes. 
At Karnak there was one such lake, but whether it was 
used for the eonvenience of the prieHts or served for 
certain religious purposc's, we do not know. There is a 
good chance that whatever may be the secrets of this 
Karnak lake will shortly be disclosed. .Mr. De Morgan, 
the most indefatigable and at the same time the lllOst 
practical of Egyptologists, proposes pumping out the 
sacred lake of Karac, and at the hLtest date was at 
Assuan making his preparations. 

Among the many thollsands of objects discovere i  
dlll';ng :he present year b y  Mr. \V. Flinders Petrie and 
o� hers, \\ hile eX('a\'ating some thirty miles from 'fhebes, 
and now on view at Lniversity College, there is a 
pair of s� ales, which with the exception that they turn 
on a pin, exactly resemble those used in our pharmacieH 
of to-day. The length of the beam is about four and :' 
half inches, a ring at each end carries the origill p '  
cords, which are three in nU:llber, and the pans, about 
the size of a penny piece, are slightly convex in shape ; 
,1 small ring is attached to the top by which they may 
be held ; tIw finish and workmanship are alike excel
lent. 'rhe exhiUtion closes, unfortunately, in a few 
days, but as the discoveries ha;-e been of an ext-ram'
dinary character, another opportunity will no doubt 
be afforded later on to those who feel interested in the 
past to see the eollection when permanently loeated. 
It is refreshin g  to find that in those distant days tip
cats an'l tops were known to the boys, while the girls 
had their dolls, and the chemist manufactured pots of 
perfumed fat or unguent, which in one ease at least 
still retained traces of its original odor. -British and 
Col0nial Druggist. 

\Varren K. Moorehead, curator of the Ohio Archa':.J
logical Society, has been op �ning mounds along the 
valleys of the Muskingum River and its tributaries, 
making some important finds, says the Cincinnati Com
mercial Gazette. A small mound on the Pm'teus farm, 
three miles south of Coshocton, was opened, in which 
five skeletons were found. These skeletons are of un
usual interest to science, as they indicate the type of 
the prehistoric race. The skull is thicker than that of 
the negro, with low facial angles, prominent jaws, 
handsome teeth, and small brain capacity. The skele
tons indicate a tribe somewhat shorter than ourselves, 
more muscular. and heaYier. Ne11r \Valhonding, in a 
mound two feet high, was found the skeleton of a per
son supposed to have been the arrow maker of the 
tribe. Just above him were buried some sixty or 
seventy of his implements. These were made of flint, 
beautifully shaped, and about half the size of a man's 
hand. In a gravel pit near by was found the skeleton 
of a child, with mussel shells and ether playthings. In 
a mound nine feet high, on the Johnson farm, were 
found a stone used for playing games, flint scalpin g 
knives, and a few arrow heads. There are a great 
many mounds in thi� valley, and It is expected that 
other valuable and interesting finds will be made. 

"\Vith reference to excavations of the island of Philae, 
the Cairo correspondent of the '1'imes writes : " The 
work of clearing the island of debris so as to permit a 
thorough examination of the ancient monuments, 
which was intrusted by the Egyptian government to 
Captain Lyons, R. E . ,  will probably be completed 
shortly. The satisfactory discovery has been made 
that the foundations of the main temple of Isis are laid 
upon the granite roek, being in some places oyer 21 feet 
in depth, and the temple has nearly as much masonry 
below ground as aboye. The southeastern eolonnade 
has also its foundations upon the granite, and, so far as 
exeavated, they are curious, if not unique in design. 
They consist of parallel eross walls some meters high, 
but varying according to the slope of t ' � e  rock surface, 
with large stone slabs placed horizontally upon their 
tops, and the pillars forming the colonnade are erected 
upon the slabs. The nilometer is marked in three 
characters-Demotic, Coptic, and another much older, 
probably Hieratic, of whieh a eopy has been sent to 
Berlin for decipherment. A stela was found bearing- a 
trilir:gual inscription in hieroglyp'l .  No traces hilse 
been discovered of· any buildings anterior to the Ptole
maie periods. ]\f. De ]\forgan, Director-General of the 
Antiquities Department, is engaged upon repairing the 
great hall of colullllls at Karnak. " 
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COLLISION WITH AN ICEBERG. 

BY JAMES MURRAY, EX·M.H.A. 

Owing to the unusually severe character of the pre
ceding winter, the coast of Newfoundland has been 
unusually studded with icebergs during the spring and 
summer of the present year. About ten o'clock on the 
morning of Wednesday, July 22, the people of St. 
John's were rather surprised 

1i titutifit �mtritau. 
John's was greatly enhanced by the fact that her deek 
was hampered with a large cargo of live stock of con
siderable value. The cattle being stall fed and de
signed for a special market, could not be pastured out, 
but had to be penned and fed in stores until the ves
sel's repairs were completed. 

The iceberg collided with was one of the immense 

[SEPTE�1BER 1 2, 1 896. 
breach had to be covered with an improvised shield or 
caisson until she reached St. John's. 

The Concordia is a three masted steel screw steamer, 
schooner rigged, of 2,544 tons gross measurement and 
1 , 617 tons net . •  She is 320 feet long, 41 feet broad and 
25 feet deep. Her horse power is 296. She was built 
and launched at Glasgow in 1881 and classed A1 at 

Lloyd's. 
• • •  

The Ashmolean Museum 
Struck by LIglttlllllg. 

to see a large, strange steam
er heading for the narrows of 
that port and evidently in 
distress. On being boarded 
she was identified as the Don
aldson liner Concordia, bound 
from Montreal to Glasgow 
with a general cargo, includ
ing live stock consisting of 434 
head of cattle, 6 horses and 
391 sheep. She had left Mont
real on the 16th instant, and 
on the following Sunday 
night. the 19th, when about 
thirty miles east of the Straits 
of Belle Isle, and while going 
about three-quarters speed 
through the fog, she descried 
a long, low-lying berg direct
ly on her course ; the first ice 
she had seen since leaving 
Montreal. The engines were 
immediately reversed, and 
when it was seen that a col
lision was unavoidable, set at 
full speed astern, with the 
effect of modifying to some 
extent the force of the terri
ble impact that followed ; but 
notwithstanding all these pre
cautions, the blow of the en
counter was of tremendous 
force, as our illustration shows. 
The iron plates of the vessel's 
bow were bent in and back 
like so many sheets of tinfoil, 
and her massive frame crum
bled before the inflexible ice 
mass like an eggshell. Fortu
nately for the safety of crew 
and cargo, the force of the 
blow was above the water 
line, and although some water 
obtained access through the 
forward bulkhead, the quan
tity was inconsiderable, and 
the ship's pumps were able to 
keep her free. Knowing his 
position, the captain at once 
shaped his course for St. 
John's, where he knew a com
modious dry dock existed, and 
where, by steaming slowly, 
at the rate of about five miles 
an hour, he arrived without 
further disaster, and in less 
than thirty-six hours after the 

STEAMER CONCORDIA INJURED BY COLLISION WITH AN ICEBERG. 

Oxford was visited a short 
time ago by one of the most 
serious thunderstorms experi
enced in the district for many 
years, forked and sheet light
ning accompanying an almost 
tropical downpour. During 
the progress of the storm the 
arehreological library of the 
Ashmolean Museum and Uni
versity Galleries, situated in 
the northern block, was struck 
bv the electric current. After 
Ii· particularly vivid flash, 
smoke was seen to be issuing 
from the roof, and an alarm 
was immediately given, the 
fire brigade, under Chief En
gineer Green, being on the 
spot within five minutes. The 
fire made rapid headway, and 
it was feared the priceless col
lections which the building 
contains, including pictures 

by Sir Joshua Reynolds, Tur

ner, Ruskin, and the old mas

ters, would suffer serious in

jury. Noting the gravity of 

the situation, Second Officer 

Symonds burst open one of 
the doors and got the hose up 
through the window. Mean
while the keeper of the gal
leries, Mr. McDonald, M.A.,  
did good service with the 
hand pumps kept on the pre
mises. When the firemen 
reached the roof, it was found 
the flames had got a good hold 
of the wood and felt packing 
under the slates, but by the 
exertionS'of the brigade, who 
had an excellent supply of 
water, the conflagration was 
got u n  d e r in marvelously 
quick time, and a number of 
willing hands having removed 
the valuable books, the dam
age was confined to the build · 
ing itself. Members of the 
university rendered good ser
vice in this way, among others 
being the president of Trinity, 

collision. On the Concordia's arrival she was immedi
ately placed in the hands of the repairers, with the view 
of effecting such temporary repairs to the injured bow 
as would enable the steamer to continue her voyage 
across the Atlantic. These were accomplished with as 
much expedition as possible, without the necessity of 
putting the vessel on dock, so that the Concordia was 
able to leave again for Glasgow, which she did on 
Saturday, August 8, arriving safely at her destination 
nine days afterward, on the 17th, so that her detention 
on account of the accident was less than a fortnight. 

The difficulty of dealing with the Concordia at St. 

" table " bergs, having a flat surface like a floating field 
of ice, whose appearance is much less conspicuous than 
that of the pinnacled or castellated bergs. Not since 
the arrival at St. John's of the Guion steamer Arizona, 
eighteen years before, had a steamer whieh had sus · 
tained so severe a blow called into Newfoundland. In 
both cases illustration is afforded of how utterly power
less are the stron15est steamships afloat to resist even a 
slight contact with the terrible iceberg. 

Of course the nature of the accident to the Concordia 
was such that summer weather and smooth seas were 
greatly in her favor. In the case of the Arizona the 

t h e  Rev. C. H. O'Daniel, 

Bursar of Worcester, and Mr. McDonald. There are 

four lightning conductors on the building, but the 

electric current struck a gable on which there was no 

conductor, and traveled along a lead gutter down a 

standpipe to the earth.-London Telegraph. 
• • •  I • 

SHIPBUILDING ON THE CLYDE.-It is believed this 
year will be a record breaker in shipbuilding on the 
Clyde and northeastern coast of England. Thirty
three steamers with an aggregate displacement of 
85, 000 tons have been launched, and as many or more 
are in course of construction in the shipyards. 

TABLE ICEBERGS, ENTRANCE TO NARROWS, ST. JOHN'S, NEWFOUNDLAND. FLOATING ICEBERG OFF ST. JOHN'S, NEWFOUNDLAND. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 1 2, 1 896.] 
THE BAZIN ROLLER SHIP. 

Shipbuilding and naval circles are interested in a 
new type of vessel which has recently been launched in 
France. The Bazin roller ship, according to news
paper accounts, tends to revolutionize modern ship
building practice by the phe
nomenal speed allowed. The 
extraordinary vessel shown in 
our engraving was launched 
at the Cail dockyards on the 
Seine at Saint Denis on Au
gust 19. It is called the Ern
est-Bazin, and, in brief, it 
consists of a rectangular iron 
frame or platform (carrying 
deck houses) about 1 20 feet 
long and 40 feet wide, mounted 
on six hollow lenticular roll
ers, each some 39 feet in dia
meter. The thickness of these 
rollers is about 12 feet. The 
shell or skin of the rollers is 
applied to strongly braced 
s k e  l e t o n  work which will 
prove effective against the 
crushing force of the waves. 
( )nly one-third of the roller is 
submerged. A 550 horse pow
er engine actuates the screw 
propeller, which rotates in an 
inclined plane between the 
pairs of rollers. 

'The rollers are connected 
together in pairs, each pair 
being actuated by a fifty 
horse power engine ;  so the 
entire set of rollers are actu
ated by engines aggregating 
150 horse power. It is hoped 
that by the use of the rollers 
the friction of the water will 
be reduced to the minimum, 
it being the theory of the in-
ventor that the boat should 
roll over the water without cutting through it. The 
strain is not longitudinal but vertical, and the inventor 
hopes that the .. bite " of the roller on the water will 
be analogous to that of a car wheel an a sanded rail, 
only, of course, allowance being made for the mobility 
of the water. 

The principle of the new boat may be readily under
stood by making a hollow 
lens-shaped roller out of tin, 
so that it will somewhat re-

J c itutific  �mtri,au. 
the passengers will have more light and air. If the 
great speed is attained with these vessels that is antici
pated, the length of voyages will be diminished, so that 
the consumption of coal may be lessened, and, as a 
natural result, passengers and freight will be trans-

THE BAZIN ROLLER BOAT AT SEA . 

ported at far less expense than heretofore. It is also 
expected that under the new system the coal economy 
will be very great, the inventor claiming that the use 
of his system will make a difference of one-half in the 
coal consumption. He expects that a transatlantic 
steamer built after his system can make 32 knots with a 
capacity of 10,000 horse power, and at the same time 

22 1 
horse power. The ordinary freight boats can, it is 
claimed, be run economically with a speed equal to our 
present fast transatlantic steamers. Of course, these 
views are not held by the average shipbuilder or owner. 
It is also asserted that the catastrophes at sea would be 

greatly decreased by the use 
of rollers. In case of collision 
or other accident, thoug; . 
some of the rollers might 1)(' 
damaged, some would alrno�t 
certainly escape damage, and 
two would suffice to keep the 
vessel afloat and take her into 
port. 

His first experiments were 
made with a small model, the 
rollers of which were moved 
by clockwork, the propeller 
being replaced by a weight, 
which was attached by a 
string passing over a pulley 
to the front of the boat. When 
the rollers were not working 
the miniature boat took 22 
seconds to cross from one side 
of the large vessel III which it 
was placed to the other sfde. 
When they were working it 
took only 11 seconds. As the 
power necessary to keep the 
rollers at work is only one
quarter of the power that is re
quired to keep the screw going, 
the mathematical result is 
that the speed of the vessel is 
doubled by an extra expendi
ture of power which amounts 
to only one-quarter. 

We are indebted to L'Illus
tration for several of our en
gravings. They present the 
leading features of the vessel 
and represent her before she 
was launched. It will be seen 

that the design of the vessel seems to be well adapted 
for the short, choppy sea of the English Channel, which 
is a classic spot for the trial of new types of vessels. 
The Ernest-Bazin will descend th e Seine, cross the chan
nel and go up the Thames to London. If the experi
ment is successful, a large transatlantic steamer, with 
probably eight rollers, may be constructed. At the pre-

sent time the boat is chiefly 
interesting as a curiosity. 

It would seem that if the 
semble two saucers fastened 18 present system were elabo-
together. If this disk be 

� � 
rated for more extended ser-

plunged into the water and � � 
vice that little space would be 

pushed forward, it will go available for passengers or 
ahead for some distance be- ��. .' [�.JI ><. ��' . B �.- A I�"" '. �. Fr I -----" 

freight ; but it is possible that 
fore being stopped by the I2l � 

. -<J the inventor intends to modi-
resistance of the water ; but fy the design so as to meet 
if, before it is pushed along these conditions. Whatever 
the water, it is given a sharp 

�� � �� 
the outcome of the trial may 

rotary movement by means � __ � be, the inventor deserves all 
of a spindle, it will be found • OJ credit for his perseverance 
that the disk will saw the @ and spirit in putting his ideas 
water instead of beating it, into practical shape for ex-
and that it will cover several periment, and the whole plan 
times the distance that the A, boUer; B, boiler room ;  C. coal bonkel'll ; D, veotllator; E. enJrlne room;  F. condenser; G, water tanks ; H, engine; I, store is so original that the results 
disk did when it was simply room ;  J, lamp room;  K, cabin; L, captain's stateroom ; M, engineer's stateroom ;  N, saloon ; 0, galley. of the trial will be watched 
pushed through the water. with the greatest interest. 

Speed is not the only ad- DECK PLAN OF THE ERNEST·BAZIN. . • •  

vantage claimed for the new A STEEL wire fly wheel, 
boat. It is said that the stability will be greater than in I carry six hundred tons of merchandise more than the 

I 
twenty-five feet in diameter and requiring two hun

the present steamer, and in consequence the passengers great ships Campll.nia and Lucania, which make dred and fifty miles of wire in its construction, has 
will suffer less from seasickness, and it is claimed that 20 knots per hour with engines which aggregate 30, 000 been made in Germany. 

BOW VIEW. SECTION FROM BOW TO STERN. 
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I n  tile Septe m b  .. r Sky. 

The September sky will be alive with clustering con
stellations that shine with renewed luster in the crisp 
and pure autumnal atmosphere. Among them may be 
noted the great square of Pegasus rising in the eas t, 
and low down in the northea st is the lovely cluster of 
the Pleiades. The three stars, Arcturus, Vega, and 
Capella, known as the northern brilliants, are especial
ly worthy of observation, for they are all visible, and 
opinions dIffer as to which is the brightest of the trio. 
At the close of the first third of the month Arcturus is 
the brilliant red star near 
the northwest horizon, and 
is at the terminus of a line 
from the N o r  t h S t a r  
through the end star in 
the handle of the Dipper. 
Vega, the superb star, high 
in the north, not far west 
of the meridian, and Ca
pella will be found in the 
northeast, outshining its 
neighbors. The t hree stars 
form together an irregular 
triangle. B ut planets and 
stars will lose their luster 
when toward the latter 
part of the month the al
most full face of the har
vest moon shines in the 
eastern horizon, j ust a 
sh ort while after the sun
set glow has disappeared, 
and rises slowly to the 
zenith, putting out the 
light of the fainter stars. 

Ititutifit �mtri,au. [SEPTEMBER 1 2 , 1 896. 
deserving of more than passing notice, as there are Tile Product. o f  Hawai i .  

almost eight degrees of clear blue between the two. The island of Hawaii i s  the largest of the Hawaiian 
Saturn is moving with accustomed dignity toward con- group, having an area of 4, 2l 6 , statute square miles, an 
j unction with the sun, where he will arrive in the acreage of 2, 500, 000, and a population exceeding 27, 000. 
early part of November, and after which he will be a I It is situated between 200 30' 1 9 "  north latitude. It:> 
morning star. In size and brilliancy, the wonderful relative size to the entire group is five-eight·hs of al l .  
ringed planet is gradually fading, and will continue so Its population is  about one-third that of a l l  t h e  islands. 
to do until after his period of transition from evening and probably more than that of Honolulu ar'ld the 
to morning star. Neptune is in quadrature, 01' 90 island of Oahu . In its natural resources, it has more 
degrees away from the sun, on the 1 2th, on his way than that of all the other islands of the group COlll
toward opposition, where he will be due in December. bined , having twenty-five sugar plantations in active 

operation, controlling over 
100, 000 acres of land, of 
which over 40, 000 are in 
actual cultivation for sugar 
growing purposes. These 
plantations give employ
lIlent to over 10, 000 men 
and women , and produee 
an average of oyer 73,000 
tons of sugar annually, of 
the average value of $3, -
500. 000. 

The September moon is 
new on the 7th and passes 
through the phase of quar
tering on the 13th. On the 
21st it is full moon, a few 
hours in advance of the 
time the sun crosses the 
l i ne, and astronomical au
tumn begins. The last 
quarter takes place on the 

LAUNCH OF THE ERNEST-BAZIN ROLLER VESSEL. 

'rhis sugaJ' product is 
not far frolll one-half of 
the entire prodnct of all 
the islands of the group. 
In addition to the raising 
and manufacture of sugar, 
some of the plantations 
have large stock and dairy 
interests, one, the H uteh
inson Plantation Com
pany, having over 3 , 000 
head of stock ; and the 
Kukaian Plantation COlll
pany, whieh breeds and 
raises the best of horses, 
mules, jacks, cattle, sheep, 
goats, hogs, etc. , having a 
large herd now on its place. 
It also has a large dairy 
in conneetion with its other 
interests, in which are 500 
cows, 150 of which are milk-

29th. The series of lunar conj unctions begins with Jupi
ter early on the 6th, and it is a very close meeting indeed, 
but the planet has been too recently in conjunction 
with the sun to admit of our seeing his face j ust at 
present, and so the human eye is not permitted to 
dwell upon what must be a beautiful picture. On the 
8th Venus and the three days' old crescent are in line, 
but all too far apart to prove particularly attractive, 
although any tableau in which these two take a promi
nent part is well worthy our admiration. Mercury, on 
the 9th, is fairly close to the moon, and, as we can see 
this elusive planet on that night, it will be a somewhat 
rare spectacle, although there are more than two de
grees of clear sky between the principal actors. Saturn's 
turn is next, on the 11th, and Uranus a few hours later 
the same day, but beyond a mere passing notice there 
is nothing to be said of these meetings. There is now 
quite a number of days intervening before the next 
meeting, which is with Neptune on the 28th, the list 
closing three hours later, with a meeting between the 
moon and the warlike planet. 

Jupiter having been in conjunction with the sun 
about the middle of the last month, has now become a 
morning star, and will shortly assert himself as the 
most conspicuous obj ect in the early morning sky, 
although j ust at present his whereabouts are not dis
closed to the unaided human vision, owing to a too 
close proximity to the sun. 

Venus has taken her familiar place in the western 
sky, where she can be seen shining among the ever chang
ing sunset glow, not too brightly perhaps j ust at pres
ent, but giving promise of better things to come and 
cheering us with the assurance that she has come to 
stay as lon� as 1896 remains on the calendar. She 
wrested the sovereignty of the evening sky from Jupi
ter, whom she drove entirely out of her realm, and who 
will  not again attempt to rival her this year. 

Mercury on the 9th is in conjunction with the moon, 
and soon after the autumn sunbeams have ceased to 
dart their gay delights about the western horizon we 
can see the planet shining for a while above the line 
where earth and sky seem to meet. On the 13th the 
planet reaches his point of greatest distance to the east
ward of the sun, which is 26 degrees 43 minutes away 
from that body. This is the last time for this year 
that the Mercurial pendulum will swing to the far east
ward , so those caring to have a look at the planet will 
have to do so very soon or give it up until after the 
new year arrives. On the 24th Mercury, moving to th e 
westward, is in line with Venus on her way in the oppo
site directlOn, but at that time only the sharp eyed can 
readily distinguish the smaller planet. The larger one, 
however, will appear at first very pale, and then will 
grow fuller and fuller and warmer. 

Saturn is also an evening star, and j oins the proces
sion of brilliants that majestically move toward the 
west. The conjunction with Luna on the 11th is not 

On the 24th Mars and Neptune are in conjunetion, an 
extremely close meeting, which we are not permitted 
to see without instrumental assistance. Neptune is to 
be found in 5 hours 18 minutes right ascension and 21 
degrees 42 minutes north declination, in the constella
tion of Taurus. 

Mars is now about in quadrature with the sun, and is 
one of the morning stars. His size is on the increase, 
and in Decem bel', when he is in opposition, and we 
have him in sight throughout the evening, he will be a 
most striking and pleasing object to gaze upon. D ur
ing September, beyond the minor events already allud
ed to, Mars is not very conspicuous. 

Uranus may also be included in the last portion of the 
remarks upon Mars, as he is quite out of the running 
for the month, and is held in the grip of the Seorpion. 
-New York Times. 

• • • • •  
A RUBBER ERASER HOLDER. 

A simple device for holding circular rubber erasers, 
by which the eraser may be securely and firmly held 

J 

HENKEL'S ERASER HOLDER. 

ed daily. This plantation 
has about 80 acres of coffee growing. The crop this 
year from 40 acres is estimated at 9 1 , 530 pounds of ber
ries. -Hawaiian ComlIlercial Journal. 

. � . • 

Rece n t  Pate n t  a n d  'J" 'ade llIark DecisIon s. 
Houston E. & W. T. R. W. Company v. Stern (U. S. C.  

C .  A. 5th Cir. ) 74 Fed. Rep. 636. 
Damages for Infringement. -In action at law for in

fringement of a patent the damages recoverable are not 
restricted to actual damages, but evidence may be 
given of sales made to other parties and license fees 
colleeted as royalty. In such case a witness cannot be 
permitted to give his opinion as to what would be the 
fair, reasonable value of the right to use the invention. 
\Vhere the evidence shows only three sales made more 
than ten years before the infringement complained of, 
while the device has been on the market during all the 
intervening time, it is not a sufficient basis to establish 
any market value for the patent, and hence nominal 
damages only can be given. 

Excelsior Elevator Cord and Hatch Cover Company v. 
Foote (U. S . C .  C.  N.  Y.) 74 Fed. Rep. 772. 

Hatchway Covers. -The Fraser patent No. 278, 528 for 
a combination of a number of doors, cords, or chains, 
a number of catches, and a connection between the 
catch of one door and the adj acent door, so that the 
closing of the latter will release the former and permit 
it to close, is held void as showing only mechan ical 
skill in modifying and adapting pre-existing devices. 

American Graphophone Company v. Amet (U. S. C. C. 
111 . )  74 Fed. Rep. 789. 

Grap hophone. -The Bell and Taintor patent No. 
341 , 214 for the combination with a grooved tablet havin g  
a sound record formed therein o f  a reproducer havin g  a 
rubbing style loosely mounted so as to be laterally 
movable to adj ust itself to the groove, is not void for 
want of invention. 

Partial Infringement. -The above claim is infringed 
Fig. 1 shows th� device ir: position when the �rasel' is by a device having a loose joint that enables the st-yle 
new and of .full. SIze, and FIg. 2 when the eraser IS great- to follow in the groove of the record, which is use d only 
ly reduced m SIze, or nearly worn out. The holder has with a sound record made by the patentee, because in 
circular thin metal side plates in which are opposing the use of such device all the elements of the patented 
radial slots . adapted to carr� a head

. 
or pin on whose 

I 
combination are employed and there

.
fore the independ

other end IS a screw clampmg nut. The eraser has ent sale of such reproducer will be prevented. 
axial movement on the pin, and by moving the latter 
outward the center of the eraser is brought corre- Ex Parte Lunken (Com . Dec. ) 76 O. G. 785. 

even when worn to a very small size, is represented in 
the engraving, and has been patented by Charles V.  
Henkel, of No. 590 East 136th Street, New York City. 

spondingly near the edge of the side plates. The era- Mechanical Patent no Bar to Design Patent. -A 
ser may be freely turned on the pin and expose every design patent may be procured on a thing that has 
portion of its periphery. been the subject of a mechanica,l patent. as the two 

• • •  • patents relate to different features of a thing which 
ACCORDING to the Cologne Gazette, paraffine is found could not be claimed in a single patent. 

to be an excellent remedy for snake poison. '1'he U tility of a Design. -The word " usefnl " in the stat
paraffine oil is worked thoroughly into the wound and ute relating to designs has reference to mechanieal 
then allowed to stand on it in a pool or the bitten part rather than purely :esthetic features in designs relating 
poulticed with paraffine. to machinery. 
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IRON PIERCED BY HAILSTONES. 

One is justified in many cases in giving only a tenta
tive belief to many of the big hailstone tales over 
which some travelers delight to spread themselves, 
�ays the St. James's B udget. A correspondent in Dholi, 
Behar, however, sends the indubitable proof of 
photographs to quite convince us and our readers of 
t he terrible nature of the hailstorm which occurred in 
his district recently. The storm passed over the greater 
part of the districts of Mozufferpore and Durb ungah, 
but it appears to have concentrated itself with special 
fury over the indigo factory called Dholi. H ere the 
storm was terrific, even for tropical regions, the hail
stones weighing as much as five o unces. On an average 
they were as large, if not larger than cricket balls. It 
can be easily understood that the damage done was 
great. Not a whole tile was to be found in the roofs, 
trees were uprooted, birds were killed, and general de
struction wrought all round. What is m ore astound
ing, the corrugated iron roofing over many of the 
factory buildings was riddled as if it had been shelled 
by a battery. \Ve can quite imagine, as our cor
respondent infOl'llls us, that no storm like it has ever 
occurred in the district. H ailstones have, however, 
had the same terrific force in Africa, a sample of corru
gated iron pierced in a like manner having been re
cently shown in Loudon. 

�. �.�.------------
THE PROPULSION OF B ARGES. 

The propulsion of barges, especially upon canals, is 
not as yet effected in a really satisfactory manner. 
This is because multi ple and special difficulties a r e  met 
with. In the first place, it is necessary that the boats 
shall be able to run isolatedly, since the formation of 
trains is almost impracticable, generally speaking, by 
reason of the loss of time that it involves. Recourse to 
complicated methods of propulsion cannot be thought 
of, since the bargeman, who has no special education, 
must perform the necessary maneuvers without any 

J c itutific �mtricJu. 
ing surface of 87 square feet, and a horizontal engine 
with two cylinders 46 inches in diameter and having a 
stroke of 80 inches, the whole placed upon the deck 
without causing any real encumberment. As the axes 
of the cylinders are lengthwise, the shaft is breadthwise. 

At each of its extremities it carries a helicoidal tooth
ed wheel that gears with another wheel of the same 

CORRUGATED IRON PIERCED BY HAILSTONES. 

trouble. It is indispensable, too, that the mechanical form pla ced upon a vertical shaft and carried by a 
means adopted shall not introduce any modifications r frame fixed to the posterior part of the hull. The two 
into the hu ll of the barge. Moreoyer, the propeller, if frames are shown in Fig. 2. It will be remarked that 
it be adapted to the hull, must not interfere with they are provided with a supplementary frame, P ', de
passages into locks or under bridges, and its weight or signed to protect the blades of the screw against the 
its installation must not cause any loss of the space re- shocks to which its situation might expose it. At the 
served for the cargo. Finally, account must be taken base of these frames the vertical shafts actuate the 
of the fact that aq uatic plants, so abundant in many screws through bevel wheels. These screws have three 
canals, may interfere with the play of the propeller, and blades, this number giving the best rendering with a 
that the latter is capable of forming waves that are suppression of vibration. The diameter of each screw 
prej udicial to the proper preservation of the banks of is 4%: feet, with a total surface of 24 square feet. The 
the waterway. blades are of steel and their pitch is a little over 5 feet. 

For these various reasons and for several others, dif- At a normal speed the screws make 100 revolutions a 
ferent methods of propulsion have been tried, such 
as the Levy or Oriolle cable system, the Galliot 
system of electric towing, etc. Mr. H . Barcroft, 
an English engineer, has j ust devised a �11ethod 
of propulsion b y  screws, but under very peculiar 
and very original conditions. \Vhile some have 
endeavored to place the screw upon the rudder, 
in elongating the latter, Mr. Barcroft arranges • 
his propeller on each side of tt.e rudder at the 

as a basis the principle enunciated by Rankine, 
viz. , that the most efficacious propeller is the one 
that forces back the greatest volume of water at 
the feeblest velocity. On another hand, he has 
endeavored to make a removable apparatus that _ __  _ 

II 

u I 
� 

can be easi ly put on shore or be embarked and 
put in place without any change in the arrange
IIlent of the boat. Fig. 2.-DIAGRAM 

\Vhat adds to the interest of the invention is 
that it has withstood the test 
of practice. It is now more 
than a year ago that a boat 
provided with the arrange
ment in question was put in 
service upon the canals of the 
north of Ireland. This boat, 
which is called the Ulster, is 
now running upon the canal 
of the same name between 
Lough Erne, Lough N eagh, 
and the sea. This navigation 
is so much the more difficult 
in that the sectiofl of the 
waterway is often only double 
the transverse section of the 
boat, that there are many 
aquatic plants, and that bil
lows are often encountered 
upon the lakes that Illust be 
traversed. 

� ! .JJ, \SNfrru. 

EXPLANATORY OF THE BARCROFT 
PROPELLER. 
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minute. The hub of the screw, wh1llh is cast in a piece 
with the bevel wheel, revolves around a horizontal 
axle that carries the step . bearing in which rests the 
lower end of the vertical axle. It presents an enlarge
ment forming a collar that receives the thrust of the 
screw upon a surface of 8 square feet. The internal 
arrangement of the hub of the screw upon this axle 
and this collar is entirely analogous to that adopted 
for what is called the " patent " carriage axle. A 
constant bath of oil diminishes the friction to a con
siderable degree. 

As has certainly been remarked upon the first glance 
at the figures, the screws are far from being entirely 
submerged. This arrangement has been much criti
cised, since, in matters of maritime navigation, it is 
considered necessary that the propeller shall be con
stantly submerged, as otherwise it would, in its revolu
tion, carry along a certain quantity of air that would 
by so much diminish the density of the liquid in which 
it revolves. But here it is a question of navigation 
upon canals, where there is practically no carrying 
along of the air, since the velocity of revolution is 
feeble, and where it is necessary to prevent the blades 
of the screw from becom ing entangled with aquatic 
plants. Let us note, moreover, that the submersion of 
the screw is variable according to the pleasure of the 
b[l4'geman. To this effect the vertical shaft is capable 
of rising or descending along the frame, F, in carrying 
along the propeller according to an arrangement fre
quent in many machine tools. This movement is ob
tained very simply by means of a standard, P, and a 
screw that is revolved by hand. Bargemen very 
quickly recognize the submersion that produces the 
best results for a given boat and maneuver correspond
ingly. For a draught of five feet, the lower part of 
the blades should be about forty inches beneath the 
float water line. 

U pon a boat provided with this arrangement one 
man and a boy suffice as a crew. The steam engine 
may doubtless be easily replaced by a gasoline motor. 
In the trips made by the U lster with a boat in tow and 
a total load of 107 tons, the usual speed reached is 
three miles an hour with a recoil of 11  per cent solely 
and a consumption of 275 pounds of coal for 13 miles. 
-La Nature. 

Proposed P o l a r  Explo rati o n .  

T h e  expedition t o  Jones Sound, planned for 1897, i s  
intended t o  initiate a system of continuous Arctic ex
ploration. Its object is to be the scientific research 
above indicated, and to this all else will be subordinat-
ed. Special attention will be paid to geology. Disas

ters having been plainly due to lack of a secure 
and always accessible base, the first object will be 
the establishment of a base at the mouth of Jones 
Sound, which Julius von Payer calls " the one spot 
most suitable for such a b ase. " Being in assured 
annual communication through the Scotch and 
Newfoundland whalers, a well housed and well 
provisioned party, with some Eskimo families, will 
be as safe there as anywhere on earth, and will 
have before it a field unequaled in richness and 
e xtent. To the north, the west coasts of Ellesmere 
Land and Grinnell Land are to be explored ; to 
the northwest, the triangle between those coasts 
and the Parry Islands is to be rescued from the 
unknown ; to the west, the interior of North Devon 
is an interesting problem ; to the southwest, Prince 
Regent Inlet may present an avenue to the mag
netic pole ; to the south, Baffin IJand-with its 
Eskimo settlements, its herds of reindeer, its wealth 

in fishes and birds, its fossils 
and minerals-offers a tempt
ing field, larger than the Brit
ish Isles. E v e  n Greenland 
may not be beyond the sphere 
of that strategic point. 

Such a system, once initi
ated, will cost very little. Lec
turing tours and the sale of 
collections will defray a large 
part of the cost. Considering 
the enormous sums spent on 
Arctic exploration in the past 
by governments an d by indi
Yiduals, it seems probable that 
when the system is once in 
running order it will not lack 
patrons. The cost of the ini
tial expedition is estimated at 
five thousand dollars. Much 
smaller sums will probably 
suffice in subsequent years.
Robert Stein, in Appletons' 
Popular Science Monthly. 

•• • • • 

\Ve present engravings re
presenting the arrangement 
of the boat. Let us examine 
the barge Newry, which is 
62 feet in length and 11 � in 
breadth and draws 5� feet of 
water. \V ith the motor in
stalled it has an effective load 
of 65 tons. The motor weighs 
6, 600 pounds. It comprises a 
locomotive boiler with a. bea.t- i'j�. 1.-GENElI.AL VIEW 01' 4 B4l1.GE l'lI.OVIDU WITK TU BAlI.Oll.OI'T l'BOPELLING APPAlI.ATl7S. 

A LABORATORY for the ex
amination of patients by the 
Roentgen ray" has been es
tablished in Berlin under 
Prof. Buka, of the Polytech 
nicum. 
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Bequea� l l n &,  Brai ns to Science. 

A SOCIETY AT CORNELL TO ENCOURAGE THE PRACTICE-RESULTS TO BE 

GAINED. 

The following form of bequest can be obtained by 
applying to Prof. Burt G. Wilder, Cornell University, 
Ithaca, N. Y. : 

I, '---, now of , student of Cornell Uni-
versity from ------ to , and graduate in 
----, recognizing the need of studying the brains 
of educated persons, rather than those of the ignorant, 
criminal and insane, in order to determine their weight, 
form and fissural pattern, the correlations with bodily 
and mental powers of various kinds and degrees, and 
the influences of sex, age and inheritance, hereby de
clare my wish that at my death my brain shall be in
trusted to the Cornell Brain Association (when that is 
organized) or (pending its organization) to t he curator 
of the collection of human brains in t he museum of Cor
nell University, for scientific uses, and for preservation, 
as a whole or in part, as may be thought b est. It is my 
hope t hat my family and friends may not oppose this 
my earnest wish. 

Signature--------
Date,-------

J t itu tifit  �tutrintu. [SEPTEMBER 1 2, 1 89� 
human brain is relatively heavier than that of any ani- freely exposed to the air and sunshine, as would prob
mal larger than a cat in which the cerebrum is fissured. " ably b e  the case if they were carried in the atmosphere 
This baboon died of tuberculosis, and his age was un- as minute particles of dust. Therefore we think it 
known. The keepers thought him to be about seven probable that the winds and the rain must not be con
years old. But his post-morten examiners stated that sidered as the means by which diseases are spread be
" incomplete dentition indicated about two years. " tween places that are any considerable distance apart. 
The body of the baboon weighed 5, 738 grammes (12'6 The limit to which living germs can be carried in the 
pounds) and its brain 1 71 grammes. The body of the free air is not yet accurately known, but is believed to 
baboon is thus only 35 '5 times as heavy as the brain. In be quite small. The upper currents of air carried the 
healthy human beings the ratio is about 1 to 45. vapor dust from Krakatoa, in 1883-84, over the whole 

.. • • • • Northern Hemisphere, but many months were req uired 
Trolley ft'om New York to PIl U a delphia. to do this, and what little we know of the life history of 

Mr. Frank A. Magowan and J. H enry Darrah, of disease germs teaches that they could not survive the 
Trenton, N. J. , after nearly a year's hard work, have sunshine, the dryness, and, perhaps, the cold of the 
formed a syndicate of New York and Philadelphia upper currents. This is not to deny that the winds and 
capitalists to construct an electric railway between the ocean currents can carry the coarser seeds of plants 
New York and Philadelphia, the distance being nearly and fungi for many miles without injury ; but the bac-
100 miles as the road runs. The New York and Phila- terial disease germs have a far more delicate organism 
delphia Traction Company has been formed, and asso- than those seeds, and what would seem to be an allow
ciated with it is the Central Jersey Traction Company. able analogy between th� transportation of seeds and 

At the head of the enterprise is Mr. J. Canby, of germs fails when applied on a large scale. The wind 
Philadelphia, who has had much experience in traction may carry the germs to a great distance in the free air, 
railways. The syndicate for the traction road through b ut probably will kill them in so doing ; local breezes 
New Jersey is not only formed, but stock has been may carry living germs a few hundred feet, but the dis

'Witness transferred and a partial payment made to the pro- eased man or the convalescent, or the clothing and 
I n 1890, following the example of the French Societe motel's, Messrs. Magowan and Darrah, and John Blair articles used by these, or the water we drink, or the 

J\.futuelle d'Autopsie, the AIllerican Anthropometric McAfee, of Philadelphia. food we eat, may carry them hundreds and thousands 
Society was formed in Philadelphia, says the New York Work upon the new road is to be commenced in a of miles. In the particular case of the spread of the 
Tribune, and Prof. 'Wilder was a member of the Publi- few days. A contract has j ust been given out for ope · epizootic and influenza epidemics of 1872-73 among 
cation COIllmittee. The articles of incorporation of rations between New Brunswick and Bound Brook horses and cattle it was shown that they spread against 
this Philadelphia society required that all brains should and Raritan and D unellen which will amount to the wind, or when there was a calm, quite as often as 
be disposed of at the headquarters of the society. $475, 000. A power house to cost $100, 000 is to be they spread with the wind. 
From the first Prof. 'Vilder was not in accord with this erected near Bound Brook. The following extract shows tne result of an extensive 
restriction, and in December of 1891 he resigned, giving The New York and Philadelphia Traction Company investigation by the medical depart lllent of the Prus
among others as a reason for his resignation : " My was incorporated on July 13, 1894, with a capital stock sian army into the spread of the grip epidemic of 1889-
own circumstances and plans for i nvestigation would of $10, 000, 000, by Frank A. Magowan, who took in the 90. It illustrates what we have above said and shows 
preclude any such active co-operation as might natur- Central New Jersey Traction Company. 'rhere will be that we must not exaggerate the influence of the lower 
ally be expected. With hearty good wishes for the suc- 1, 000 miles of road, connecting nearly all the large winds or the upper currents : 
cess of the society as a local or university organization towns of New Jersey. " If we now collect together the results of experience as 
for the increase and dissemination of important and The direct line of the main stem will b egin at Pater- to the spread of the grip in the German army, we find 
accurate kno wledge respecting"the brain, I remain, etc. " son, where connection will be made with the present that the view still holds good which prevailed at the 

On account of that love that still clings to the ashes system. Then the road will pass through U pper Mont- beginning of the epidemic to the effect that the influ
in fond yearning, and in other cases a religious senti- clair, Montclair, Bloomfield, Orange, East, West, and enza is a disease that owes its origin to certain mias
ment against mutilating that which was once the tem- South Orange, Maplewood, Wyoming, Springfield, matic external causes. On the other hand, there does 
pIe of the Holy Ghost, science has been restricted in its Westfield, Fanwood, and Northwood, to a connection not a ppear to be any sure evidence of the influence of 
examinations of the brain almost entirely to criminals with the present system in Plainfield, and thence weather, climate, wind, or soil, or the season of the 
and insane people, of whom in life the world knew through Plainfield to Bound Brook. year. To the contrary, the number of those cases in 
nothing. The Cornell Brain Association wishes to Crossing the New Jersey Central Railway at J!'ind- which the spread and the mode of spreading of the 
widen out the minds of people, and convince them that erne, the road will continue through H illsboro and grip is to be attributed to human intercourse is con
to have their brains preserved and studied is an honor Weston, and thence to Millston, Rocky Hill, Princeton, siderably increased by the experience of the last epi
to be coveted. Lawrenceville, and Trenton. demic. It is not yet clear whether in this intercourse 

It pointedly asks : " 'Vho can set a limit to the re- Branches will run from Bound Brook to New Bruns- there is a direct carriage of the infectious material from 
suIts that might have been attained from the examina- wick, Somerville, and Raritan ; from B loomfield to person to person or whether the infection is carried by 
tions of the brains of soldiers like Grant, Sherman and Irvington, and to Morristown, via Chatham and Madi- the intervention of inanimate obj ects through the air. 
Sheridan, of preachers like Beecher, Brooks and How- son. At Irvington connections will be made with the We are still ignorant of the real germ that causes the 
ard Crosby, and naturalists like Agassiz, Gray and Jef- existing lines, making a direct route to Newark and disease. A correspondent from Bavaria gives the fol
feries Wyman ; of lawyers like Tilden, Conkling and Jersey City. lowing example, which leads him to believe that inani · 
Benjamin Butler ? How long must science wait for a From 'Vestfield the road will run to Rahway, con- mate substances may house the real germs of the dis
general sentiment such as is embodied in the declara-' necting there with the line to Lebanon and Boynton, ease and carry them far away. The medical officer of 
tion of an eminent historian that science is as welcome South Beach, Woodbridge, and Perth Amboy. From ·the garrison at Germersheim, at a time when as yet not 
to his brain as to his old hat, and that he wishes he had Rahway the line will go to Elizabeth, and a branch a single case of grip had occurred at that place, receiv
ten of them ? "  will connect Bound Brook with New Brunswick. ed a package from a place in Russia at which the dis-

T he American Anthropometric Society at Philadel- From Trenton, the road will pass through Morris- eru;;e prevailed sever�ly. !'-- ShOl� time after opening 
phia has the brain of Joseph Leidy, its first president ; ville Bristol Cornwells Terresdale, Tacony, Holmes- thIS package he fell SICk of the griP, and soon after also 
and the brain of George Grote, the historian of Greece, bur�, and F�ankfort, a�d t hence into Philadelphia. - his whole family. If it should be further demonstrated 
has been described by John Marshall. The Electrical Engineer. that dead substances can thus contribute to the spread 

T he great need of average brains has been firmly im- • I .  • of the disease germs, then perhaps in this way we shall 
pressed upon Prof. Wilder. Of this matter he says : Do", do Rains and W i n ds Spread Epidemi c s " "  explain the appearance of the disease upon ships on the 
"Another matter has impressed me more and more dur- Prof. Charles Mayer, as quoted from the Tennessee high seas. The germs attached to the cargo carried by 
ing the last year, namely, the need of a fissural standard Journal of Meteorology, says : a ship can, by spreading among the seamen, give rise 
based upon the careful comparison of large numbers " Occasionally epidemic diseases seem to have been to a violent, sudden outbreak of the grip. "  
o f  average, intelligent, educated and moral individuals, spread by clouds and the rain from them. The best • I .  I • 

excluding the eminent as well as the immoral, the authenticated case is that of a plague epidemic in the fif- Gen. Case y ' s  Skill in Estimates on Engi ne e ri ng 

ignorant and the insane . "  teenth century, which broke out most violently i n  a Swiss Work. 
It is understood that in all cases, even where it has town immediately after a cloud, coming from an infect- The skill shown by the late Gen. Casey, chief of army 

been the manifest desire of the defunct that his brain ed but distant region, discharged its rain upon that engineers, in estimating in advance the cost of engi
should be given to the Cornell B rain Association, town. "  neering will b e  better appreciated when w e  recall the 
should the near relatives obj ect to the fulfillment of the The relations of the weather to the spread of epidemics errors made by others in similar calculations. The es
bequest, such desires of the living shall be respected. are still involved in great obscurity. Without going timated cost of the Manchester ship canal was 
At the present time most of thos-e who are willing to back to the fifteenth century, there was an excellent $28, 750, 000. Nearly $80, 000, 000 was spent before the 
devote their thinking organs to the services of their suc- opportunity to investigate the subj ect in 1889-90, when canal was ready for business. The international com
cessors have been recruited from the ranks of the Cor- the grip spread over the whole civilized world. Its mission reported in 1856 that the cost of digging the 
nell University in some way ; they, the testators of progress was so regular that for a long time there was Suez canal would certainly not exceed $40, 000, 000. It 
brains for study and preservation, were graduates, a general belief that the active germs of influenza were had cost $94, 500, 000, to say nothing of Egypt's gratui
members of the present teaching body or former pro- carried as dust in the air by the winds, or perhaps by tous building of lighthouses, dredging of the harbors, 
fessors. There are some others ; among these are a the upper currents. This idea was dissipated by several advance of money without interest, and gift of forced 
brother and sister, orphans, who have no near relatives memoirs that established the fact that the wind and lab or, the whole amounting to $20, 000, 000 more. Engi
who might object. weather were entirely subordinate factors and that the neers spent a year collecting data for their report on 

Size of the brain, to be an indication of power, must spread of the disease followed the lines of travel , espe- the Congo railroad, which, they asserted, could be 
be aided by other attributes. In substantiation of this, cially the principal steamboat and railroad routes, and built for $5, 000, 000. They now say that the total cost 
Prof. Wilder calls attention to two brains obtained by that, therefore, the germs were carried by diseased will be from $12, 000, 000 to $13, 000, 000. The egregious 
him in 1891 , one from a lawyer and writer, the other individuals or by articles that had been used by or h ad underestimate of the cost of the Panama canal nearly 
from an ignorant black j anitor. There was but little come in contact with them, and not by the winds. Of swamped that enterprise before wholesale stealing com
difference in the amount of fissuration. When fresh, course the wind, in the narrow sense, may have carried pleted the ruin. The forts on the Meuse River, esti
the lawyer's brain weighed 1 , 225 grammes (43 '20 ounces), the germs a few feet or rods from one individual to mated at $4, 500, 000, cost $16, 000, 000 ; the Corinth canal 
the janitor's 1 , 250 grammes (44'09 ounces). The janitor another, but not for distances of many miles. Several cost $12, 000, 000, instead of the estimated $6, 000, 000 ; a 
was heavy and strong, the lawyer spare, though active. epidemics, such as the yellow fever, smallpox, and chol- harbor and a railroad on the island of Reunion cost 
The lawyer was under thirty years of age, the janitor era, have been traced back to the direct importation of $13, 500, 000, instead of $6, 800, 000 ; the Senegal railroad, 
was in his ninetieth year. their contagia (whether animate or inanimate) by which was to be completed for $2, 600, 000, absorbed 

Even the brain of the baboon that died in the Cen- human agencies. Furthermore, it appears probable, $9, 000, 000 ;  and the Langson railroad in Tonkin, which 
tral Park managerie has contributed its not-to-be-des- from experimental data, that few disease germs can was to open a conquered province for an expenditure 
uised quota to science, since its examination has to an maint.ain their vitality more than a few hours when of $500, 000, bled the French treasury to the tune of 
�xtent caused science to qualify the statement that I I  the * Prof. Cleveland Abbe, in Monthly Weather Review, August, 1895. $4, 367, 790.-Army and Navy J ournal 
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RECENTLY PATENTED INVENTIONS, 

Engineeri n:. 

FEED WATER HEATER.- George T. 
Munday, Brenham, Texas. This heater has an arrange
ment of distributing troughs so located as to evenly dis
tribute the water over tubes in thin streams or a thin 
sheet, to quickly heat it, the conEtruction being snch that 
the tubes and troughs may be easily removed for cleaning 
purposes. In operation the lIve steam circulates freely 
tbrough the tubes, heating the water nearly to the tem
perature corresponding with the boiler pressure, any 
scale forming on the outer surfaces of the tubes falling 
upon a wire cloth screen from which it may be readily 
removed. 

CARBURETER. - George G. Schroeder, 
Washington, D, C. This is a portable apparatus for car
bureting atmospheric air by easily vaporizable liquid 
hydrocarbon or oil, the body of the apparatus resembling 
ordinary gasometers forming a part of gas plants, and 
consisting of an air receiver and gasholder of adjustable 
capacity. In its lower portio!> is a packing of sponge or 
other fibrous material wWch temporarily holds the 
liquid hydrocarbon and through which air is drawn and 
then forced back again, to form gas snitable for iIlumi. 
nation or heating. The sponge or equivalent material 
is chemically treated to produce a superior quality of 
permanent gas, and the application of heat is unnecessary 
and entirely dispensed with. 

naihvay A p p liance ... 

CAR COUPLING. -Philip Bogler, Ala-
mosa, Col. 'rhis is a coupling of the drop pin and link 
type, adapted for the automatic coupling of two meet · 
ing cars, and permitting of conveniently uncoupling them 
from either side without having the trainmen go between 
the cars. A gravity block is pivoted in the chamber of 
the drawhead, which has top and bottom openings, thp. 
block having a forwardly extended toe, a recess adapted 
to hold tbe uncoupled link, and a table flange that is per
forated to drop the pin when tlte block is rearwardly 
rocked, and sustain the pin at tbe rear of the perforation 
when the block is forwardly rocked. 

ANGLE COcK. -William J. Wald l'oD, 

� C itUf i f ic jlUttiCIU. 225 
Mechanical. 

L U B R I C  A T  0 R,-Clarence W. Nash , 
Union Bridge, Md. This is an oil cup in which the 
feeding of the oil is effected by the intermittent opening 
of a valve automatically operated by the momentum or 
centrifugal action of the valve when mounted on the 
wrist pin of a crank or other revolving part. Within a 
snitable casing adapted to be screwed upon a wrist pin 
or other support is the oil cup, extending centrally 
through which is a sleeve and nut through which slides 
a valve stem projecting above tha top of the nut and 
carrying a conical valve below, playing between its seat 
in the casing and the superposed lower end of an ad. 
justable stop sleeve. 

STONE DRESSING MACHINE. - James 
M, Malone and James D. Perkins, Marble Hill, Ga. 
This is a macWne of strong and simple construction, to 
dress stone for forming colnmns and provide them with 
straight or twisted flutes on their peripheries. The ma, 
chine is in the form of a planer on wWch reciprocates a 
bed above which is an adjustable tool carrier, there being 
spindles in bearings on the bed to support the stone, as 
well as a rack and mechanism for revolving one of the 
spindles, the rack being held st�tionary during part of 
the stroke of the bed. 

EI\IBROIDERING M A C  H I N E.-Arstme 
Carpentier, Caudry, France. TWs machine permits the application of the Jacqnard mechanism with perforated cards to the automatic operation of ·the frame for carry
ing the fabric, and dispenses with the special attendant 
to gnide or operate the pantograph in reading the design, 
enabling the production to be augmented and rendered 
more economic. A reciprocating actuating frame is 
movable independently of the work holding frame, bnt 
may be conpled therewith, and movable droppers of 
different width are arranged between tbe actuating frame 
and a reciprocating operating device to control the ex
tent of the reciprocating movement of the actuating 
frame, there being mechanism for selecting the droppers. 

SHEET METAL SEAM. - Gustavus F .  

LEVELER AND GRADER. - Daniel W' I' Animal trap, T. Crane . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  , . .  566,502 Anneahng furnace. W. E. HfI"rrIB . . . . . . . . . . . . . . . . . . •  566,682 Jones, Salt Lake City, Utah. The frame of this machine . Armature, ring. Badt & Lyfurd . . . . . . . . . . . . . .  " ,  . . . . . 566,288 
is carried by front and rear rollers, and on the frame I 1�lg������!������n�:.������.� : : : : : : : : : : : : : : :  �:� are posts which support a top or seat beam. A lever Awning, E. K. �'h?mas . . . . . "" . . . . . . . . . . . . . . . . . . . . . .  56t).548 
beam carrying at one end a scraper is pivoted between i1:A'i.�o;re��:'�·. �C��i%':;'ii : : : : : : : : : : : : : : : : : : : : : : : : : :  f6\\:m 
the rear posts and treadles are connected with the front Hath tub fixture, J . . Clilford . . . . . . . . . . . . . . . . . . . . . . . . 566,561 
end of the le;er beam where they may be pressed on by Bat���J'�!f�.�'. ������ .�����d.�r:. �:. ���r��� •. �:. 566,531 
the"feet of the driver, to bring the scraper hard against Bearinl<, sbaft, D. S. HitchcoCk . . . .  , . . . . . . . . . . . . . . . .  566,518 
the ground. The scraper is adjustable by means of ����N:·;r'i.�'i��kw(��?�s;e)�:.\V.�I.�� : : : : : : : : : : : : : : :  �:Wl 
chains to different angles. thus making a grader, and ���s��i�o:':a;P:�f:c��J1nt?W.S��b��;?:::::::. : : : : : :  rJJ� 
the scraper may be removed and replaced by other tools Belt, waist, J. F. Schotz . . . . . . . . . .  . . . . . . . . . . . . . . . . •. 566,626 
such as rake heads, markers or furrowers, etc. Bel��.a�?:R�W!I�is�:����.���.i����.����� . .  ����.�7, 566,638 MEAT H OLDER. - Ch arles P . Lough- �:�;�I�'b�n�i:���dsD, S: ·Hit·cbcoci,::::::::::. ·:::.: W;:� ridge, Nevada City, Cal . This is a shuple and durable Bicycle saddle, F. F. Drury . . . . . . . . . . . . . . . . . . . . . . . . . .  566,669 
device, more especially designed for conveniently and �ig;�l� sS"a��I"e, JI/�: �:::an· ·::::::::::::::.b66,477: firmly holding a ham while cutting slices or sawing a Bicycle saddle clamp, D. S, Hitchcock . .  , . . . . . . . . .  . 
bone, without danger of the ham slippIng or moving on �lm��� �'i.'!,d(;,� �a�·e��i:''fiavi·s &'YOUng:::::::::: 566,504 the table, It consists of a frame of two metal plates ad. Bloumg pad, A. B. Upham . . . . . . . . . . . . . . . . . . . . . . . . . . 51'6,356 
jnstably held on each other and formed with downward. �g��:.es�:en��i�/t':,'l;,;\gil:r�wker . . . . .

.
. . . . . . . . . 566,
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ly extending flanges at one end to engage the sides of the Bo!ler alarm, O'Connor '" Turner . . . . . . . . . . . . . . . . . . .  566.612 
table, the otner end of one plate having an upward �g:l�� i������: :e�n'i;\':�H;.ii baUei:::::::::::::::.: �:�r 
bend to engage the side of the ham, while a pin on the �g���;�t:ncd'l�'l::'ie 'Jea�\��eV��acie: 'combined: S: 566,668 
other member engages the shank of the ham and yet S . Chi lds . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  566,658 
permits of conveniently shifting it as desired. :gg�: o:/����'s�ntotci\Pf��r;��boe;t��rnii)�'a�:ie;�gS 566,572 

NOTE,-Copies of any of the above patents will be 
furnished by Munn & Co., for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

from, E. McLean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,608 
�gm�: �"i. �. I��':,c��aii::: :::::::::::::::::::500.385, �:� Bottle, E. C, Pol lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.619 Bottle, non-refillable, T. R. Jordan . . . . . . . . . . . . . . . . . 566,322 Bottle refilling, device for preventing, W. H .  Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,720 t o  566,722 Bottle stopper, E, M. Eng-elman . . . . . . . . . . . . . . . . . . . . 566,3136 Bottle wasber, E, [t. Richards . . . . . . . . . . . . . . . . . . . . . . . 566,471 Bow for strimzed instruments, A. G. Kretschmar . 066,718 Brick drymg car, Wright & Hornsey - . . . . . . . . . . . . . . .  566,400 

1"M charge Jar in.sertion wndtr this head is One Dollar a iint Hroom attachment, H. G. J ohnson . . . . . . . . . . . . . . . . .  566.519 
for tacn insertion : abotu ewhi words to a iine. Adver. :�:ri:r�o�::�;�����e-:-: t�����arbOU ' burner: 566.

351 

tuem.ents must be received at publication office as eari'll as Lamp burner. Button, badge, J. H.  Patterson . . . . . . . . . . . . . . . . . . . . .  M6,617 Cabinet, D. Van Nostrand . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,357 Camerll tripod head, J. H. Fay . . . . . . . . . . . . .  : . . . . . . . .  566,451 Can. See 01 1 or tzasolene can. Sprinkling can. Cane, hilly, L . . Goldsmitb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,306 Cap. S. Kirsbner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,326 Car bolster, W. Stephan . . . . . .  , , , , ,  . . . . . . . . . . . . . . . . . . .  M6.546 Car ccupli.n.lZ, Do BeHon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.291 Car coupling. P. Bogler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.650 Car coupl ing, J. '.rlmms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.550 Presses & Dies. Ferracut.p Macn. Co., BrIdgeton • .N. J . Car coupling and brake operating attachment, 

Thursaav mornina to apvear in the followi1tO week's issue 

Marine Iron Works. Chicago. Catalol<ue free. 
High grade well drills. Loomis Co .. Tiffin, Ohio. 
For logging engines. J S. Mundy, Newark, N. J. 
., [:. S." metal polish . InnUlnapolis. Samples free. 

Screw macbines. millinJ! macmne�. and drill presses. carccoo�g�f�e�o�e��iirn� ���tka�i·Biri;i.·E:H: ·HYde �:�� 'rh �  Garvin �lach. C:o .. Lai�ht IUln Canal Sts . •  �ew York. Car draught �ear. street, R. Dunninll . . . . . . . . . . . . . .  56li.5Hfi 
I Car fender, W. Grunow. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  566,394 Contractors-Extend your business. Investigate Ran.. Car fender, W. A. Lyon et a1 . . . . . . . . . . . . . . . . . . . . . . . .  566,328 some's concrete system. 758 Monadnock Block, Cbica�o. I qar fender. E. Spangenberg . . . . . . . . . . . . . . . . . . . . . . . . .  fX,l6,347 

Banman, Louisville, Ohio. For sheet metal stove pipes 
and similar articles this invention provides an improved 
seam of such a kind that the operator may readily close 
the sides of the article so that the seam will not be ex· Fort Worth, Texas. To prevent tampering with the air posed to the heat passing throngh. It is an external brakes of any car of a train, or the turning off of the air longitudinal closing seam terminating near its ends in a at the rear end of the tank of the engine, without firSt lock seam, one of the members having an inwardly and having the release made by the engineer or some one in backwardly tnrned flange engaging a slot in the inner charge of the engine; this inve�tor has devi,sed an i�- portion of the other member, and the springy nature of proved angle cock, anti also prOVIded a lockmg deVIce the sbeet metal drawing the two members into proper adapted for attachment to the bottom of any angle c�ck position after engagement, or valve now in nse. A handled valve or plug turnmg • 

Wet Tool Grinder, Sensitive Drills, for all Ught work, �:�,s::�ti�ul�; Io�.e7;oo·per·::::. ::.:'::::::::::::::.: �:�I2 
especially adapted for Bicycle work. C. N. Cady. Carbureter. �. C. Schrader" . . . .  , . . . . . . . . . . . . . . . . . . .  566.41 3 
Canastota, N. Y. 2:��frf:�e�gif;e�c�;:.oJ��: whiiile·. ·:.·. ·.·.·.·.·. ·.·.· . .. .. : �:��� 

The celebrated H Hornsby-Akroyd " Patent Safety on 
En.zine is built by the De La \'ergne Refri�erating Ma
chme Company. Foot of East 138th Street. New York, 

'fh e best book for electrl Clans and beginners in elec
tricity is "' Experimental Science," by Geo, l1. Hopkins. 
By mai l. '4 I l\..iunn & (;0 .. publishers. 361 Broadway. N. Y. 

Cards indicating time vf delivery. apparatus for automatically  delivering. E. P. Dupuis . . . . . . . .  566,449 Carriage sbade holder, baby, O. C, White . . . . , . . . . .  566,361 

�:���idg:� �o�i�i��:tO&OCk· ·case·.· · Pencii ' case: M6,315 

cas:f�nrt���rela:;iicr:S�f.lbf;::on . . . . . . . . . . . . . . . . . . 566,505 

in the angle COCl< has an opening in its bottom in which LAST. -:-�rt h u.r M. LeIghton, Ever�tt, 
is adapted to enter the piston rod of a locking device I Wash. ThIS IS an adjustable last for cobblers, espeCIally 
connected with pressure nnder control of the engineer adap.ted � facilitate repairing boots and shoe�, fitting 
and indevendent of the train pipe. varymg sIzes and WIdths and the contours or mdenta-I tions of the insole produced by the feet of the wearer, 

Stay wit.h your job. and with your wag-fls pay install
ments for a profltable olive orchard. Booklet free. 
Wbiting's Olive Colony. Byrne BuildIng, LOB Angeles, 
Cal. 

Electrical. 
It has an adjustable toe plate and heel piece, with an in
termediate part having pivotal connection with the toe 

ELECTROLY'l'IC ApPARATUS. - Charles plate and notched connection with the heel part, there 
Pf-:send for new and complete c:;:atalo.lZlole ot Scientific 

and other Rooks for sale by lIlunn & Co . . 361 Broadway. 
New York. Free on appi1('ation. 

W. Fielding, London, England, and Louis B. Walker, 
Elizabeth, N. J. To facilitate the separation of precious 
metals from base metals, and to separate from metals 
generally foreign metals or materials, this apparatus has, 
in combination with anode and cathode plates, spherical 
blocks of non-conducting substances, there being upper 
and lower blocks, the upper blocks of a pair having a 
flexible connection engaging over the top of the plate 
and the lower blocks bemg suspellded from the upper 
blocks. The blocks bear at one side against an anode 
and at the other side against an adjacent cathode, and 
each cathode is placed in close contact with an anode, 
so that no electrolyte in the tank can pass between 
them. 

E L E  C T R I C  WIRE SLEEVE CONNEC
TIONs.-Samuel Olsen, New York City. To faCIlitate 
the twisting of these connection,; this inventor has de
vised a tool that may be operated with a back and forth 
movement, similar to that of a ratchet wrench, thus 
avoiding the complete circular movement necessary with 
the tool commonly employed in this work. The movable 
jaw is automatically drawn toward the other jaw by a 
spring, and extended outward from the shank are push 
pins, wbich the operator presses against with his thumb 
or flnger to release the tool from a sleeve and secure a 
new hold. 

STEAM GAGE.-John O'Connor and 
C. A. Turner, New York City. This steam gage is ar· 
ranged with a dial over WhICh an index travels to indi
cate the steam pressure in the boiler, and an electric con
tact is arranged in the path of the index, including an 
electric circuit and an electrically operated device con
trolled by the cloBed circnit. The excessive rise or fall 
of the steam pressnre in the boiler will be at once indi, 
cated and an alarm sounded, and on tbe excessive rise of 
pressure the valve or damper will be opened to rednce the 
draught through the chimney. 

BOILER ALARM. -The same inventors 
have devised an alarm to give warning of the excessive 
rise or fall of the water in the boiler. In a cylinder hav. 
ing its upper and lower ends open to the boiler adjacent 
to the water level rises and falls a float, there being at 
the upper and lower ends of the cylinder stems adapted 
to be moved outwardly by pressure from the float, and 
these stems engaging contacts wWch include an electric 
circuit and suitable alarm devices, The device is very 
simple and inexpensive, readily applicable to boilers 
of various kinds, and is capable of adjustment to sound 
the alarm at any desired water level. 

M i ni ng. 

being also a detachable buulon piece and various other 
attachments. 

Ar;ri cu l t u ral. 

LANDSIDE FOR PLOWS. - George C. 
Christenson, Newberg, Oregon. According to this im
provement, the landside is made with a bottom edge 
whose heel is beveled upward and rearward to form a 
fulcrum for swinging the plow in a vertical plane when 
beanng on the handles. It is designed to give the plow. 
man better control of the plow and prevent it cutting too 
deep into the ground when plowing on hills or uneven 
ground, and also to make it easier to pass the plow poin t 
back into the ground when the plow jumps out, as in 
ground havmg roots, rocks, etc. 

IU i sceJlaneous. 

VULCANIZING WOoD. -Joh n T. Lloyd, 
New York City. To prepare wood with a componnd of 
creosote and otber antiseptics to resist animal or vege
table attacks, this inventor has devised a treatment 
which consists in subjecting the wood in a closed cham
ber to the direct actIOn of a still or stagnant body of live, 
wet steam, at a temperature of from 325° to 500° F., 

HINTS TO CORRESPONDENTS. 
N a.n e .. a n d  A d d " e,,,, mnst accompany all letters or no attention will be paid thereto. TWs is for 0111 information and not for publication. 
R e fe r " " C e 8  to former articles or answers should give date of paper and pa�e or number of question. 
l u q  II  i ric . not answered ill reasonable time should be repeated ; correspondents will bear in mind that some answers require not a little research, and� though we endeavor to reply to all either by letter or in this department. each must take his turn. 
O u y e ,'" wishing to purchase any article not advertised in our colnmns will be furnished with addresses of houses manufacturing or carrying the same, 
S pe cia l \V ,9i1. t e ll I llfU l'Ili U t i o ll on matters of personal rather than general interest cannot be expected without remnneration. 
Sci e n ti fi c  A II I (� I' j (' a n  S lI fJ p l c lll c u t ll  referred 

to may be had at the office, Pnce 10 cents each, 
11 .. . .  k "  referred to promptly supplied on receipt of price, 
�I i n e " a  I II sent tor examination should be distinctly marked or labeled. 

whereby the substances contained in the wood are con, (6952) J. E. S. says : There is a worm or verted into insolnble antiseptic compounds, which are horer working in the tops of trees in some of the apple held and permanently fixed in the fibers by the steam orchards in this section ; it gnaws off the limb square, so pressure, carbonizing of the wood being prevented. that it drops over. We found one limb with a hole in the FIFTH WHEEL. - Sam u el K. Pad en, heart extending up. Upon splitting the limb with a knife 
Pulaski, Pa. This is an improvement on a formerly pa- ' we found the worm, I send section of the limb contain· 
tented invention of the same inventor, according to ing the worm, also other samples of limbs cut off by 
which the skeleton upper part of the fifth wheel has a the worms, Will you please tell us, through the columns recessed circular rim and a flat diametrical bar with an of the SCIENTIFIC AMERICAN what the worm is and annular boss projecting downward from its center, there how to destroy it ? A. Answer by the Unikd States being parallel flanges projecting npward from the sides of Department of Agriculture, Upon examination the 
the bar and parallel vertical reach lianges having a web or twigs prove to be infested witb the common twig pnmer, bottom bar all constructed integrally. 'l'he improved known scientifically as Elaphidion parallelum. There is construction gives great strength to the center of the no perfect remedy against this insect, and the best plan upper part of the fifth wheel when it is most reqnired, will be to coUect and burn the twigs as soon as they fall, and the upper and iower parts turn freely on each other in order to kill the worms which they contain. It will and may describe a complete circle, although held firmly also be a good plan to cnt off from the trees and burn 311 together by clips. the twigs which show the least sign of infestation. 

VEHICLE WHEEL. -Alexander Pi n ovpr, (6953) T. W, L. T. asks if amalgamated 
zinc will resist the action of a bicbromate of potash so· 
lution. Will amalgamated zinc have the same effect as 
plain zinc in battery for temporary lighting purposes? A. 
The zinc is attacked and will be soon dissolved in great 
part if left in the solution, Always use amalgamated zir,c; 
plain zinc is qnite unsatisfactory and dissolves rapidly 
by local action, evolving a disagreeable odor and me
chanically disseminating acid in the form of fine spray. 

Cash carrier, pneumatic. F. J. H. Hazard . . . . . . . . . . . 566.575 Cash register. M. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.481 Castings. moulder's Rand for steel, A. Tanner . . . . .  566,486 Centrifugal separator, P. L. Kimball . . . . . .  566,45i, 566,458 Centrifugal separator, F. X. Nadon . . . . . . . . . . . . . . . .  566.466 Chair. See Photographic posing chair. 
8g����n�. �.vl1eer�Y .�'. �.�1.���: .. .. : .. : '. : : : ' :  '. '. '. : .. .. .. .  '. i�'.��l Cigar bunch rolhng macbine. F. R. Keyes et a1 . . . .  566.325 Cigarette tubes, machine for making, A. Braun-det . . . . . . . . . . . . . . . . . . .  " ,  . . . . . . . . . . . . . . . . . .  , . . . . . . . . . 566.559 Clamp. W. H, Terrell .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,(87 Clamp. See Bicycle saddle clamp. Floor or ceil .. ing clamp. Rope clamp. Clarifying solutions, apparatus for, E. W. Dem-ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,726 Claw bar, W. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,606 Cleaner. See Pipe st,em cleaner. Cl ipping machine, hair, H. ('ooper . . . . . . . . . . . . . . . . . .  566.377 Cloak rack or 8tard, combination. C. H. Cary . . . . . .  566,495 Clock case, A. M. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.587 Clock, self winding electric. E. G, Hammer . . . . . . . 566.313 Clothes line fastener, N. J. Boudreau . . . . . . . . • . . . . .  566.293 Clothes line. pinless, J. A. Cooper . . . . . . . . . . . . . . . . . .  566.711 Clutch, friction, W. Esty . . . . . . . . . . . . . . . . . . . . . . . . .  � . . 566,5(18 Coal receptacle and asb .ifter, A. J. Smith . . . . . . . .  566,630 
�g�i ��Ue���,hr�i�g!t .�: ,����.�I::::::::::::: .. ::. �,�% 
8g��: :�:,l'f,;,'i:i;dn':ral.�r�.n : :  : : : : :  : : : : : : : : :  : : : : : : : : : :  �:� Coin assortina- apparatus. H. H. Hammer . . . . . . . . . . 566,453 Combing fleece or bair of tanned pelts or skins, machine tor, B. C. Haskell . . . . . . . . . . . . . . . . . . . . . . 566,404 Concentrator. P. H. ::\leGowao . . . . . . . . . . . . . . . . . . . . . .  566.607 Copper, hardening, J.  Mil l er  . . . . . . . . . . . . . . . . . . . . . . . . . 566,462 Cork, H. H. Higbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  566,683 Corn fodder binder, P. E. May . . . . . . . . . . . . . . . . . . . . .  , 566,3.," Corn sil king machine, J .  C. McIntyre . . . . . . . . . . . . . . .  5f.6.4rli Corr.ets, etc .. mouthpiece for, B. Witmer . . . . . . . . . .  56tj.4�5 Corse.t cover, H .  Freud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5(j6,3!12 Cotton press, R. D, Webb . . . . . . . . . . . . . . . . . . . . . . . . . . .  56H,4: 1 Coupler for pneumatic actions. F. W. Hedgeland . 5t:6,314 Coupling. See Car coupling. Thill coupling, Crul!\ber. R. McCully . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,464 Crushing mach ine. R. McCully . . . . . . . . . . . . . . . . . . . . . .  566,463 Crus bing or pulverizing ores, etc., machine fOT, Dundee & Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5B6,672 Cultivator. A. H. Sears . . . . . . . . . . . . . . . . . . . . . . . . 566,417, 566.418 Cultivator. M. W. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,549 
���iF�t��li���e�, . .  �: .�.���� : : : : : : : : : : : : : : : : : : : : : : : : : :  �;�� Curtain banging device, J. Spencer . . . . . . . . . . . . . . . . .  566,4.25 CurtaIn pole, E. S. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.6fi5 Curtain pole ornament, C. C. Vosburgh . . . . . . . . . . .  566,488 Cycles, umbrella or sunshade holder for. M .  Strobhacb . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . » • • • •  , . . . . . 566.352 
g��;i��flf�':i'��li�r(/,v�is��t.t.�r: : : :  .. .. : : : '. : : :  .. .. : .. '. : :  �:l::l1 Dispatch system, electriC, C. F. Pike . . . . . . . . . . . . . . .  566,532 Digger. See Potato dig�er. Disinfecting apparatus. J. H. Semmes . . . . . . . . . . . . .  566,628 
B��?�W� �rg:.����.s., . �.���.��!��: .�: .�:. ���i.���� . : �:��� Dust from carR. rooms or buildings, apparatus for removing. Youna & Douglass . . . . . . . . . . . . . . . . . . . . 566,Mt Electric cable conductor and sbeave wheel. J. F. Place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 566.697 Electric heater. H. O. Rockwell . . . . . . . . . . . . . . . . . . . . . •  566,St1 Electric machines, brush holder for dynamo. C .  

K. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.300 Electric motorf!. system of control for, E. A . Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,426 Electric switch and signal apparatus. J. G, Schreuder. . . . . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . .  566,541 Electric wire sleeve cunnections, tool for twist. ing, S. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,614 Electrolytic apparatus, Fielding & Walker . . . . . . . .  566.673 Elevator. See Water elevator. Elevator control device, 'I'. W. Heermans . ,  . . . . . .  566,516 Embroidering macbine. A. Carpentif'r . . . . . . . . . . . . . . 566.656 Embroidering- machine. Sheldon & Lockwood . . . .  566.421 Engine. See Rotary engine. Steam engine, Engines. igniting device for gas, petroleum or other, H. Ehbs . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  566,300 Eraser holder, rubber, C. V. Henkel . . . . . . . . . . . . . . . .  566,578 Evaporating apparatul!\. brine. E. G. Scott . . . . . . . . ,  566.627 Excavating machine. F. S. Huyt. . . . . . . . . . . . . . . . . . . .  566.318 Eyeglass frame. R. B. Fowler . . . . . . . . . . . . . . . . . . . . . . .  566.304 Eyelets, macbine for manufacturing plastic cov· ered, A. Latham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M6,691 Fan attachment for rocking chairs. etc., Schur. mann & Bropby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,476 Fastener for arctICS, overshoes, etc . • W. S. Rich-ardson . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  566,339 Faucet. C. Whittaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,432 Feed cuttinQ; and corn busking machine, W. Gut-C O N C E N T R A T O R.-Patrick H. Mc· 
Gowan, Denver, Col. This concentrator is for working 
all valuable minerals having greater gravity than their 
gangue, especially free milled gold, ores from stamp 
mills, auriferuus gravel or sand placer dirt. The pan has 
a bottom of annular steps descending toward the center, 
where there is a discharge opening, each step having at 
Its inner edge a standing flange or dam, wWle a rotary 
disk has depending agitators over the steps of the pan, 
a conical distribnter forming the top of the disk and a 
feed hopper opening upon the distributer. Each of the 
annular steps is provided with readily removable recep
tacles containing quicksilver. 

New York City. To make a very strong wheel, particu
larly adapted for bicycles, tricycles, etc., and a wheel in 
which new spokes may be readily inserted in place of 
broken or bent ones, is the object of this invention, ac· 
cording to which the hnb consists of two similar conical 
shell portions, the base portions of the two sections bav
ing grooves, and when secnred together, forming sockets 
for the ends of the spokes. which are held in place by 
screws. The spokes are preferably tubular, and their 
outer ends are seated in metal Bockets or tWmbles in the 
wooden rim. 

enkunst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M6,319 

I N DEX OF INVENTIONS J::�ii:':t:fe��tg�h�ri.\������s·for:·A:F: Yar:: M6,602 
row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , " , . . . . . . . .  , .  M6.644 CORNER IRON FOR FRAMES. -Matthew 

Lynch, New York City. This is a flat triangular plate 
having two integral depending flanges, each corner iron 
having an oblong aperture whose edges slightly converge, 

Por which LeUera Pa tent 01' tbe 

United State. were Granted 

August 25, 1896, 
and adapted for engagement by a stnd on either end of a " N  0 EACH B E A R I N G  TH'" T D A T E .  

connecting link. The improvement is especially adapted [ See note at end of list abont copies of these patent •.• 
for stiffening the corners of light wooden frames SUP" -
porting scenery on the stages of theaters, and ' for de- Ace6f!��� ���.�����' . ��� . .  �I.�:��? . .  ���,�', ,�: . �:. 566,660 
tachably locking together any desired number of sucb l.?;;.�iS�� 'B"o�i��e;.l:i!��ne . . . . . . . . . . . . .. " . . . . . . . 566,539 
frames when required. I Anchor. F. D. 'l'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.�7 

Fence post. Crumley & Muck . . . . . . . . . . . . . . . . . . . . . . . .  566,378 Fence stay, wire, J. S. Moyer . . . . . . . . . . . . . . . . . . . . . . . . 566,601 }('ence strainin� post. wire, M. NeiJ . . . . . . . . . . . . .  9 . . .  566,408 ({'ence, wire, A. H. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.474 Fence, woven wire, I . JJ. Ellwood . . . . . . . . . . . . . . . . . . .  566.567 FenCing, apparatus for manufacturing wire, P .  Mast . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  566,332 Fender. See Car fender. Fertil izer distributer, J. B. Roach . . . . . . . . . . . . . . . . . .  566,472 Fifth wheel, S. K. paden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.615 File. letter, A. Krab . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  566,717 File, letter or bi l l ,  W. R. Burrage . . . . . . . . . . . . . . . . . . .  566,37'5 �'i 1ter, J. W. FleetwOOd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,391 Filter. S. Starkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.631 Fire extinguisher, G. P. Lynd, Jr . . . . . . . . . . . . . . . . . . .  566.461 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.



226 
Fire ki.l)d ler, A ,  Sendlei.n . . . . . . . . • • . . . . . . . . . . . . . . . . .  006,419 
Fire polisbjnl(, apparatus for, B. C. Schrader . . . . . .  566,412 
Fireman's respirator. Bayles & Johnson . . . . . . . .. . .  566, 
Fish hook and �nel1 protector, V. A .  Magnuson . . . .  566, 
Flax puller, A. C. Lamar . . . . . . . . . . . . . .. .  : . . . . . . . . . . . . . 566 
Floor or cei l iLJZ clamp, A. A. itounsaville . . . . . . . . . . 
Fr3me corner iron , :l1. Lyncb . . . . . . . . . . . . . . . . . . . . . .  . 
�'ur pluekinlZ mach ine. U. Eo Sackett . . . . . . . .  566..342. 
Furnace. See Anneah ng furnace. BOiler furnace. 

Hot air furnace . Smoke c01l8uminll furnace. 
F'urnace feedlnrz mechanislll, F. Ho facker . . . . . . . .  566,582 
B'urnaces, means for supplying bot air to boi ler, 

J.  Alve • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.645 
Gage. _ See Steam gaae. 
Game apparatus.. H. Boos . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,307 
Gam4=! apparatus, W. T. JohJlson . . . . . . . . . . . . . . . . . . . .  566,715 

a:��u����dfo�8t·V����:�;e;� 'etc:; F: :A: ·Magee·.·: �;g 
Gas I ightin-'l or extinguisiling apparatus, J. S. Connel ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.445 
Gas, making-, A. W. Wilkinson . . . _ . . . . . . . . . . . . . . . . . . 566.363 
Gate. See Railway g-ate. 
Gate, P. Ma.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.331 
Gate, A .  Parrish . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . .  , .  566.616 
Gate. StauO'er & Tolson . . . . . . . . . . . . .  . . . . . . . . . . . .  566.482 
Generator. See Acetylene �enerator. Power 

generator. Steam generator. 
Hin saw fil inK machine, G . .N. Anthoine . . . . . . . . . . . .  566,646 
Glass articles, apparatus fur formin.z. J. Proeger . .  566.469 
Glass articl es. method of and apparatus for cut-
GIo;'

i
�lZL�1fLi�h;:gg�fri1.�: : : : : : :  : : : : : : : : : � : :  : :_ : : : : : :  : � :  �:436 

Giove fastener. W. S. Ricbardson . . . . . . . . . . .  566.338 566. 
Gloves, etc .. fastener for. W. S. ltichardson . . . . . . . 
Governor, steam engine. F. S. Wilcox . . . . . . . . . . . . . . . 
Grab hook. sprlnlZ, E. Dobbins . . . . . . . . . . . . . . . . . . . . . . . 566,447 
Grate and attachment therefor, open. J. A .  BU-

bro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.649 
Gratp.r. Dimler & Reichert . . . . . . . . . . . . . . . . . . . . . . . . . . 566,381 
Greenhouse. N. S. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . 566.443 
Gum from plants. extractinJl. P. C. D. Castle . . . . . . 566.497 
�:��:.

rin
�e�

a
t��t

,:!��t::�al.c�af· ���in;�::i8 566.537 
hanger. Lamp banger. Pi pe banger. 

Harmonica, M. Doedel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,t-48 
Harness. W. A. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.437 
Harness. J. E. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.498 
Harvester btndiD� mechanism, M. A. KeUer . . . . . .  566,7t7 
Harvester cutter bar. C. G. Terwille:zer . . . . . .  -. . . . .  566,355 
Hay and stock rack, combined, Hampton & Ran-

do lpb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.574 
Hay carrier, If.. G. GrosBcup . . . . . . . . . . . . . . . . . . . . . . . 56ti,681 
Hay rake and loader, D. Ii'. Graham . . . . . . . . . . . . . . . .  566,308 
Heater. See Electric heater. Feed water heater. 

Hot water hellter. Water b eater. 
Heating apparatus, electric, M. W. Dewey . . . . . . . . 566,564 
Heating: apparAtus, electric, S n yder & Tinner-

holm . .. . .  . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.545 
Heel compressing and loading machine, F .  F .  

Raymond . 2d . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.336 
Hin�e. gaLe, Kell eher & Irwin . . . . . . . . . . . . . . . . . . . . . .  566.333 
Hinge. sprin�. Rider & UOl l iver . . . . . . . . . . . . . . . . . . . . .  566,621 Hitching device, E. Hummel l . . . . . . . . . . . . . . . . . . . . . . .  566.319 
HGok. See Fish book. Grab hook. Snap hook. 
Hoop coiling mach ine. G. A. �Dst�n . . . . . . . . . . . ' . . . .  566,506 
Horse sh ield, U. D. �bank . . . . . . . . . . . . . . . . .  ' . . . . . . . . .  566,480 
Hot air furnace. E �'. I<:dgar . . . . . . . . . . . . . . . . . . . . . . .  566,450 Het water heater, R. Miller . . . . . . . . . . . . . . . . . . . . . . . . . 566,600 
House. See Greenbouse. 
Hydrocarbon burner, H. L. Marbach . . . . . . . . . . . • . . .  566.593 
Ice or snow vehicle. Anderson & ·Krauss . . . . . . . . . . • 566.438 
Incubator, A. J. Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.429 
Inkstand. pnellmat ic, C. A. Sigelen . . . . . . . . . . . . . . • 566.dt6 
lnsuffiato.r, powder, J. �choene . . . . . . . . . . . . . . . . . . . . .  566.41.1 
1����·!1��' s��p��: 3���bl��::. ������.��:::: .- : : : � :  �:Ws 
IroD� See �ad iron. 
}f��o�I S���je �r
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Kettle fifter and drainer. J. A. Gackeler . . . . . . • . . . • 566,512 
KnittIng' machines. needle switch mechani'3m for 

circular. J. A. Burleigh . . . . . . . . . . . . . . . . . . . 566.294:, 566.295 
Lamp burner, R. A. Crosby . . . . . . . . . . . . . . . . . . . . . . . .  566.666 
Lamp ch imney heels. machine for forming, G. J .  

Gaubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . .  566,514 
Lamp han�er, arc. W. S. Bosley . . . . . . . . . . . . . . . . . . . . . 566.652 
Lamps. _ electri.cal indicatin,q; �nd cut out appar-

atus for portable or other electric. Hacking & 
Brand . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.573 

t:�t�� Af�V,�\��t�n.��.rl.��. : : : : : : : : : :  : '. : : : : : : : : : : : : [jiU�� 
Last block fastener, A. T. Harper . . . . . . . . . . . . . . . . . .  566.515 
Latbe, button turning, C. Crewson . . . . . . . . . . . . . . . . .  566,3:t7 
Level, plumb, J. Appleton . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.555 
Leveler and grader, D. W. Jones . . . . . . . . . . . . . . . . . . . . 566,716 
LifIer. See Kettle l ifter. 
Limb. artificial, �". Honegger . . . . . . . . . . . . . . . . . . . . . . . .  566.684 
Locomotive flre box and boi ler, T. Nesser . . . . . . . . .  566 46. 
Loom. lappet, L. Veyron. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Loom shuttle tension' device. W. F. Kintzing . . . . •  
LUbricator, C .  W .  Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Machinery cooling mechanism. M. M. Suppes . . . . . 
Marking instrument, W. J. BelL . . . . . . . . . . . . . . . . . . . . 
Moccasin, brakeman's, A. E. Nicklin . . . . . . . . . . . . . .  . 
Monkey wrench. C. B. Campbell . . . . . . . . . . . . . . . . . . . . 
:�Jl.��.
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. : .. .... : . .. .. .. .. .. .. : : : : : : : 
Nail distributing machiue. F. F. Raymond,..ed . . . . .  
NaiJ making and driving machine, H .  Weeks . . . . .  
Nut blank and machine for making same, S .  Van-

stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,634, 
Oil extracting- apparatus. G. F. Metzger . . . . . . . . . . .. 566,406 
Oil or gasoline can. T. W. A lexander . . . . . . . . . . . . . . • 566,723 
Ordnance, M. Gledbill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  679 
Ore washer and separator, C. F. Pike . . . . . . .  566,538, 
Oven, baking-. Werner & Pfleiderer . . . . . . . . . . . . . . . . . 
Pad. See Blotting pad. 
Pan. "L Lindemann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  006,522 
Paper boxes. machine for applying flies to, H.. A. 

Inman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .- 566,5b3 
Paper feeding machine, E. Dummer . . . . . . . . . . . . . . .  566,670 
Paper banlling Di8chine, wal1 ,R. H. & L. E. Gowan 566.680 
Paper ro l l  core, R. Wuelfin2 . . . . . . . . . . . . . . . . . . . . . . . 566,368 
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Pen wiper and rack. combined, J .  F. Marsden . . . . .  566.:330 
Pencil case. lead. J .  Clement . . . . . . . . . . . . . . . . . . . . . . . . 566,444 
Percolator for extracting oil. G. F. Metzger . . . . . . .  566.599 
Photographic posing cbair, J .  M. Dow . . . • . . . . . . . . . •  006,382 Pipe. See SuOmerged pipe, 
Pipe, apparatus for the manufacture of, T. B. 

Nnttall .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,611 
Pipe hanger, L .. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,690 
Pipe stem cleaner. F. A. Frick . . . . . . . . . . . . . . . . . . . . . .  566,570 
PIpe wrench. W. S. Gilmore . . . . . . . . . . . . . . . . . . . . . . . . .  566.678 
Pipes, apparatus for making- steam. R. D. 3rnillie 566,629 
PIstol. magazine. W. H. Gates . . . . . . . . . . . . . . . . . . . . .  566,bl3 
Pistol , magazine. A. C. Wrig bt . . . . . . . . . . . . . . . . . . . . .  566.367 
Pltmar.. A. C. Wi lson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.365 
Planter. cbeck: row corn. A. Hearst . . . . . . . . . . . . . . . . 566.576 
Planter, hand. H. H. Wabers . . . . . . . . . . . . . . . . . . . . . . . .  566.635 
Plow, H. J. Wi ldbagen . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  566.641 
Plow, combination . E. C. Sch roeder . . . . . . . . . . . . . .  566,414 
Plow, double sbovel. M. Uli ver . . . . . . . . . . . . . • . . . . . . . .  566,528 
Plow landside, G. C. Cbristenson . . . . . . . . . . . . . . . . . 566,659 
Piow. wheel. J. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  566,58! 
�g�;to ��:£r���g� .f�6�·m �i���; ����.i�i.��. �.���: . . . . 566.446 
Pottery. tile, etc .. manufacture of. E. A. Sbaw . . .  566,420 
Power J:enerator. J. Corbett . . . . . . . . . . . . . . . . . . . . . . . . .  566,713 
Power wheel. I. W. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . .  566,632 
Press. See Bailing' press. · Cotton press. 
Printer's case. J. IC. Hamilton . . . . . . . . . . . . . . . . . . . . . . .  5t3a312 
Propeller. screw, E. Bierstadt . . . . . . . . . . . . . . . . . . . . . . .  566,292 
Puller. See Flax puller. . 
Pump. don�le actin�, F.- C. Matteson . . . . . . . . . . . . . .  . 
���Jh��:l�?§: ���?:hl�y����l.���� ... .. .. .. ..

.. .. .. .. ..
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Pyro�ylin cumpound, J. R. Stevens . . . . . . . . . . . . . . .  . 
Rack. See Cloak rack. Hay and stock rack. 
Radiator, H. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.396 
Rail bond connector, .T. Bryan _ . . . . . . . . . . . . . . . . . . .  566,709 
R9.i1way conduit, electric. W. S. HUll . . . . . . . . . . . . . . .  566.39i 
Railway, electric, C. Skinner . . . . . . . . . . . . . . . . . . . . . . .  566,512 
RaHway cate. J. H. FitzJ:erald . . . . . . . . . . . . . . . . . . . . . .  566.569 
Railway, Inclined, M. H. Bronsdon . . . . . . . . . . . . . . . . .  bli6,373 RH.i lway rail ch.air, R. O. B in�bam . . . . . . . . . . . . . . . . .  566,708 
Railway si�nals and svvitcbes. wire compensator 

for, J. R. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.321 
Railway wheels, machine for .turning steel tires for, W. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.702 
Rai lways, switch for conduit systems of electric, 

J. L. Hornig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.714 
Rake. See Hay rake. 
Refrigerator, R. A. Kneeland . . . . . . . . . . . . . . . . . . . . . . .  566,585 
Register. See Autographic register. Casb reJlis-

ter. 
RegisLer or counter, J. B. Vandervurt . . . . . . . . . . . . . .  566,430 
Reg:8t erinJl device. A. J. Cooley . . . . . . . . . . . . . . . . . . . .  566,m l1��g��:i.lgl��·t�c.FA�b;� Leona�'d : : : : : : : : : : : : : : : : :  �:�� 
Rope beltln� and fastener therefor. J. W. Hyatt . 006,455 
�gi:r�I:�tR'n�: #isr'1u6iinp·::::::::.·. � : :  '. : : : : : : : : : : �:� 
Sad iron. F E. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56R.e85 
8arupie case, C. J .  Rtravlo . . . . . . . . . . . . . . . . . . . . . . . . . . 566,484 
Sap spout. F. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51:)6.728 
8asb fastener and onerator. S. H. T'erry . . . . . . . . . . . .  566.428 Sawmill. Dortaule. H . .A .  Sauer . . . . . . . . . . . . . . . . . . . . . .  566,624 
Saw, reciprvcatinJ? . H. French . . .  . . . . . . . . . . . . . . . . .  566.511 
Saw setttmz apparatus, C. E. & J. W. Hatcock . . . . .  566,200 
Haw stretcher and shear� comhined. O. B. Ho lton 566,651 
����, fo��b�:i�:�a1 :�f�te'!���w.
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S .. parator. See CentrifDl(al separator, 

J c itutific �tUtticau. 
Sewing mach ine. T. R. Rossiter . . . . . . . . . . . . . . . . . . . .  566,538 
Sewing macb ine, R. G. Woodward . . . . . . . . . . . . . . . . . .  566,700' 
Sewinll m achine foldimz guide, J. F. -Foscbinbaur 5ti6�676 
Sewin-'l macbine quilting frame. W. E. Hutchin-

Bon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566.320 
Sheet separatin� and feedinlZ macbine, E. Dum-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,671 
Sbel ving. adjustable. W. Geuder . . . . . . . . . . . . . . . . . .  566,305 
Ships. etc., construction of, S. Stuart . . . . . . . . . . . . .  566,-t8b 
Sbow fixture, .Ill. Leger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566,521 
Hign or otber object, L. B. Wrigbt . . . . . . . . . . . . . . . . . .  566,553 
Silln shifter, A. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566 
Silrnal apparatus J. P. Coleman . . . . . . . . . . . . . . . . . . . . 
Signaling . autumattc, J. P. Culgan . . . . . . . . . . . . . . . .  . 
Single and double tree. conveI tible. 'I'. B. Lyon .. . 
Skate. roller, fl . W. Li bbey . . . . . . . . . . . . . . . . . . . . . . . . . .  566.694 
Skirt, bicycle. F. L. Abern . . . . . . . . . . . . . . . . . . . . . . . . . . 566.369 
Smoke �(,nsuming furnace, fi'lemlng & Walsh . . . . . 566.674 
Snap book. C. H. Smitll . . . . . . . . .  . . . . . . . . . . . . . . . . . . \63.543 
�oJe nailinll macbine. Weeks & 'ruttle . . . . . . . . . . . . .  566,009 
Spindles, latcb fOl' retaining cylinders on, Jobn-

son & Fyrbere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.399 
Sprayer for field cropo. gravity, L. B. Wood . . . . . . . 566,729 
Spring. See Vehic le spring. 
Sprinklinc can. G. H. Engel bart . . . . . . . . . . . . . . . . . . . .  566,38' 
Stamp, revolvine hand, E. G. M itts . . . . . . . . . . . . . . .  566,525 
Starchlng machine, A. M. Munson . . . . . . . . . . . . . . . .  566,004-
Steam engine. W. A. Jordan . . . . . . . . . . . . . . . . . . . . . . . .  566,686 
Steam enJ?'ine, compo llnd. I1J.  aill . . . . . . . . . . . . . . . . . . .  566,580 
Steam gage, O'Connor & Turner . . . . . . . . . . . . . . . . . . . .  566.613 
Steam generator, J. Corbett . . . . . . . . . . . . . . . . . . . . . . . .  !i66,664 

��::�tr��1f:!r.
r
E�E�ii��ri��·. ·.·.·.·. : : : :  : : : : : : : : : : : : : :  �:� 

Stone dressing macbin(>, Malone & Perkins .. . . . . . . 566,596 

�ig����oc��tBJ3�t�. s��,£
e
tocltrar.e . . . . . . . . . . . . . . . 566.662 Stove. vapor, A. A. Casler . . . . . . . . . . . . . . . . . . . . . . . . . . 566,710 

Straw staCker, pneu matic. H. Behrens . . . . • . . . . . . . .  566,491 
Submerged pipe, M. G. Sch inke . . . . . . . . . . . . . . . . . . . . .  566,410 
Support. adjustable, O. C. White . . . . . . . . . . . . . . . . . . 566.360 
Sur�ical appliance, A. J. Carpenter . . . . . . . . . . . . . . . . . 566.657 
SwinJZ', H. O. Olson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,029 
Switch. See e lectriC switcb . 
Tack, plumber's. N. E. Sm itb . . . . . . . . . . . . . . . . . . . . . . . .  566,514 
Tag for rol led goods, marking, W. D. Smitb • . . . . . .  566,703 

�:fe����1;�?a����l�gc�:�L�r'3�ie;: .��i.�� .. .
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rl'elephone exchange system and sw itching ap-
paratus. Bennett, Somervi l le & McLean . . . . . . .  566,648 

TelephoDlc apparatus. C. J. Scb warze . . . . . . . . . . . . . .  566,416 
Telephonic conversations,apparatus for register-
Thi\f�;�;I::'':c�J.e�.ori;'r�.��:.� : . : : :  : : : : :  : : : : : : : : :  �.� 
Tbi l l  support, E. J. Spencer . . . . . . . . . . . . . . . . . . . . . . . . .  566.348 ,{'bread package, L. O. Smitb . . . . . . . . . . . . . . . . . . . . . • . 566,424 
Thresher and 8eparator. pea. n. H. Gaither . . .. . . . .  566,571 
�ftf�:?�:t!r.dS�if.\�S��t����i.��: .�: .�.���.

i
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'{'ire bolter, J. Klopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561\.520 
Tire, elastic, R. Temme! . . . . . . . .  , .  . . . . .  . . . . . . . . . . .  566.354 
Tire, pneumatic, Munro·& Hitchinlls . . . . . . . . . . . . . . .  566.603 
Tire repairing device, D. H. Cox, Jr . . . . . . . . . . . . . . . . .  566,562 
'l'ire, vellicle. Lang & Fischer .... ..... . . . . . . . ...... . . 1)66,588 
Tire,.. vehicle. J. A. Moloney � . . . . . . . . . . . . . . . . . . . . . . .  &;6.597 

�g�r�' ��g���'d�'t��r;�ie' po'rceiaii; 
. Vi: L:-Mason =:� 

Tower construction, tubular. C. O. Weidman . . . . . .  566.552 
'[lrack cleaning device, automatiC, If. KiefeJ . . . . . . . 566,456 
Trap. See Animal trap. 
Tray attachment, J. Sell man . . . . . . . . . . . . . . . . .  . . . . 566,479 

f��'ll�
e
�up�����:�t��n:.:::f�ay, S. H. Short . . . . . 566.345 

'r-rolley wire hanger. W. Cooper . . . . . . . . . . . . . . . . . . . . .  566,376 
Truck.· ear, McGuile & Hubbard . . . . . . . . . . . . . . . . . . . . 561\.526 
'{1ruck eearing, motor, C. H. Johnson . . . . . . . . . . . . . . .  566.400 
Truss. R. I. Pearson . . . . . . . . . . . . . . . . . . . . . . . .  .- . . . . . . . .  566,530 

���W�i't�' ��i�g:t���i . 'j: ii: Bakei:. �.: :  : : '. : ', ' . .. : .. : .. .. =�� 1'ypewriting mach ine, T. Cahil1 . . . . . . . . . . . . . . . . . . . 566,442 
Typewriting' machine. J. M. Fairfiel d  . .  · . . . . . . . . . . . . 566,302 
Typewriting I:Jachines, device for shlftin� rollers 

of. Ricb & Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,586 
Umbrella attachment, Newman & Roberts . . . . . . . .  566,610 
�::�::t�:II:����lt�'I�e;G?g��k� : : : : : : : : : : : : : : : : : : : : :  �:� 
Valve, rai lway tank, S. E. Long . . . . . . . . . . . . . . . . . . . . .  566.592 
Valve. safety stop, J. M. Foster . . . . . . . . . . . . . . . . . . . . .  066.452 
Veh icle, J. J .  Burnshire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566,374 
Vebicle bolster, W. H. Johnston . . . . . . . . . . . . . . . . . . . .  566,401 
�:�l�l� ����f: �:}���3�::::: : ' : : :  : : : : : : : : : : : : : : :  : : :  566.434 
Vehicle wheel, A. L. H .  Messmer . . . . . . . . . . . . . . . . . . . 
Vehicle wheel, A. Pinover . . . . . . . . . . . . . . . . . . . . . . . . . . . 
�:g��l:s'7�::tc�·f���t;peiiing wb'eeje(i:i>Heur� 

566
.70 

eux & Fanen! . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 566,579 � :�31�� �fc��
t
�
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Voting machme, S. Aronson . . . . .  .- . . . . . . . . . . . . . . . . . .  566,439 
Voting macbine, Aronson & Lambert . . . . . . . . . . . . .  566,440 
Voting machine [recording mechanism, Lambert 

&, Aronson . . . . . . . . . . . . . . . . . . . . . .  "' . . . . . . . . . . . . . . . . . .  5(j6,45� 
Wagon, dum ping, J. M. Blake . . . . . . . . . . . .. . . . . . . . . .  566,49't 

� :;h�/o
s��aW6rt'eb ����e:'· �j.;�!�ber: . . . .  . . 566.560 
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\Vater closet connecti0tl, J. J .  Ricketts . . . . . . . . . . . .  56G.470 
Water elevator, D. di B. 8avorgnan . . . . . . . . . . . . . . . .  566,625 
Water heater, A. F. Pritschau . . . . . . . . . . . . . . . . . . . . . . 566,409 

;:�:�, fu�
r
�f;���� �a�·l:-::s�l�:ndry 

. tub·S.· etc'.: 566,324 

hot and cold . G. W. Conderman . . . . . . . . . . . . . . . . . 566,296 
�:������:IF.°���a':i�i'�\}riffiD:: : : : :  : '. : : : : : : : : : : : �:� 
Weatber strip, W. Z. Brown . . . .  : . . . . . . . . . . . . . . . . . . .  566,653 

��ll.���!�'i/nt.cm.��·e�: �·. �
u
.�� : : : : : : : : : : : : : : : : : : :  �;m 

Wbeel. See Fifth wheel. Power wheel. Veb icle 
wbeel . 

�i����
1 ffi���nlie�:::'s���::: .�.������ .�.��i��: : �:� 

Wire bender. M. T. Deck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  566.379 
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Wrench. See Monkey wrench. Plpe wrench. . 
Wrencb, H. E. & C. F. Downey . . . . . . . . . . . . . . . . . . . . . .  566,299 
Writing machme. J. M. �'airlleld . . . . • . . . . • • . . . . . . . .  566.301 

DESIHNS. 
Faucet body, J. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,977 
Lamp, street. A. E. Shaw . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  25.976 
Measure, tape, E. F. Schiess . . . . . . . . . . . . . . . . . . . . . . . . . .  25,973 
Pliers, A. N. Clark . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  25,978 
Pocketbof)k corn&r piece, W. Turton . . . . . . .  25,969 to 25,972 
Radiator, T. Holland . . . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.9

7
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Type, font of printing. Updike & Goodhue . . . . . . . . .  25,979 
Velocipede' fork and crown, Bown &. Hughes . . . . . . . 25,914 

TRADE MA RKS. 
�f�y�!

b
s�ddl���S���d?�:&

a
B�otilerB. : : : : : : � : : : : : : :  �:� 

Bicycles. Gendron Wheel Company . . . . . . . . . . . . . . . . .  28,832 
Bottles or lIasks, S. R. Cline . . . . . . . . . . . . . . . . . . . . . . . . .  23.825 

g;�f:; ��a
e
����s����� {t�:�glo��3g��

r 
g�ffiftt�y 28,827 

Cycle Corporation . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  28.631 
Files. twist dri l l s  and other sma·Jl tools for me-

chanical uses, Kearney & Foot <..:ompany . . . . . . . 28,829 
l\-laLt and bops for the manufacture of a b�ver-

age. preparation of. C. Louder . . . . . . . . . . . . . . . . . . 28.804 
Medicine capsules. 'I'. M. Ducbe & �ons . . . . . . . . . . . . .  28,819 

�fli�:
c
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Mustard, table. J. & J. COl man . . . . . . . . . . . " .28.812 to 28.814 

�r�g��, ���d�r:�s�dH�L�St��!;i�?r��: :  .. : : : : : : : : :  rs:� 
Remedy. hog and poultry, A. G. Marsbal l . . . . . . . . . .  28,822 
�hips. anticorrosive compositions for the bot-

toms of �teel and iron. G. N . Gardiner . . . . . . . . . .  28,824 
Soap. jelly. Diamond DUst Soap Powder Company 21'.817 
Soap. laundry, W. /Junean . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.818 
Spices, Stickney & Poor Spice Company . . . . . . . . . . .  28.815 
Tablets for thA cure of beadache, neurallZ'ia and 

colds in tbe bead. J. D. Wilson . . . . . . . . . . . . . . . . . . .  28.820 
Thread. l inen, L. Lichtenstein's Sons . . . . . . . . . . . . . . .  28.803 
1.'in plate jn sheets, E. 3. W h eeler & �omDany . . . . . 28.828 
Tobacco, chewinlZ, Toledo Tobacco Works Cum-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . .  28.Im, 28.809 
Tobacco, smot.in.z. ToledO Tobacco Works Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . .  28.811 
Tobacco, smokinll and cbewinjl, 'l oledo 1.'obacco Works Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,810 
WhIsky, R. Burnett & Company . . .  28.800. 2&307 
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Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time . 

C a n a d i a n  , H u ,. n  .. ", may now be obtained by the in�  
ventols for any of the inventions named In the fure
�oing list. provided they are simple, at a cost of UO eacb. 
If complicated the cost will be a little more. �'or full instructions address Munn & Co., 361 Broadway. �e" 
I: ork. Otber foreillIl patents may also be obtained. 

O R D I N A R Y  R A T E S ,  
I n al d e  P all'e. e a c h  i n Me r d o n  .. ..  -: ;j,  c e n t .  n l i ll e  
U n c it: P aa e . e a c h  i ll fill e r r i o u  - .. - .. $ 1 . 0 0  a l i n e  

or For some cLasses oj Advertisentents, Speciat and 
HiQher rates are required. 

The abovt:. are cnal'fleS per aua.r..e line-abollt eight 
wortis per line. This not,i ce shows Lhe widtb of the Hue. 
Ilnd is seL in aR'ate LYP�. li1nETavinll8 may head adver
tisements at t.he_ same l'ate per ae-ar,e line. bv measure-
����ve� �r e p!;bri�r�ur6�
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mornimz LO appear in the I O i lowinll week's iSSUe. 
. 

WO�t2u��J.I!��e!��S 
time and 'lTUffley by using our 

Foot and Band Power macnInery IBt��6. SEND FOR CATALOG UES-
� A-Wood-working Machinery. B-Lathes, etc. 

SEBECA FALLS MFG. COMPANY. 
u95 \rater St., Seneca Falls, N. Y. 

-���=-=--=-�--c:--------
AMERIUAN PATENTS. - AN INTER-
esting and valuable table sbowin� the number of palent s  
Ilranted for the  various subjects upon wh ich petitions have been flIed from the bellinnin� down to Decem ber 
31. 1894. Cqntained in ACI E N T I FIO AMERICAS SvpPJ:E:'oI lr.ST, No. IOO'.!. Price ]O cents. To be had at thIS Office and from al l ne wsdealers 

Regu lator 
For Hotels and Public Bui ldings, Water 
Motors, Hydraulic Elevators, etc. 

Will maintain the pressure desired, with 
�fIr���iu'::t��i'tr;t�tih:����?�:s�r��B���. a

nd 
ar- Bema for OiIrcular B. F. 

D'ESTE &: SEELEY CO. 
29"33 Haverhill St. ,  Boston . 

WORK SHOPS 
of Wood and Metal Workers, with
out steam power, equipped with 
BAR N ES '  FOOT POW E R  tA'""IIII�� M A C H I N E R Y  _ 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Cata�og Jilree. 

W. F. '" J O H N  BA R N ES CO. 
1 ",99 RUBY ST . . ROCKFO R D .  ILL. · ,;inr'@"""...Ii:::;p 

E M E RY WHEEL MACH I N ERY 
U N I V E RSAL 

C R I N D I N C  
MACH I N E  

N o. I 
Will grind straight or taper, soft 
or hardened spindles, arbors, 
cutters'{j'!�e�gk ei�'free. 
P. �i

.
a:80�n8k�ac������rgE:,ni: I. 

AUTOMATIC H EAD I N G  
MACH I N ES 

FOR 
R ivets and Screw Blanks . 

Several Sizes. 
COM PLETE: EQU I PMENTS. 

The E .  J. MANVILLE MAC H .  C O .  
P. O. Box 54, 

WATERBURY. CONN. DOUBLE STROKE. 

H ighest Award at t h e  World's Colu mbian ExpOSit ion,  

TAl Rivltt L�th� 
Faneuil Watch Tool Co. 
Boston, Mass, U. S. A. 

Greatest money making lathe Is the Rivett. 
Finest tool for all kinds of line nice work. 

I N V ESTIGATE I 

TRANSITS AND LEVELING INSTRU M ENTS. 
�LCflE'o ELECTRIC LEVELS 

Sizes, 2 and 3 Inches. Prices, 25 and 30 cents. 
For Book on 1. C. F. RICHARDSON &: !SON, 
t h e  Level. f P O. Box 977, Athol, Mass., U, S. A .  

THE OBER LATHES a For Turning Axe, Adze, Pick, 
Sledge, Hatchet. Hammer, :A.u-

, ger, }I'He, Knife and Chisel Han-

. 

dies, Whiffletrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table and Cbalr Legs and other 

__ - � irregular work. 
.�= :': Patented. PI" Send for Circular A . 

The Ober Lath e C o . ,  C h ngrin F a l l . ,  0 . ,  U . S . A .  

"My Well and what came out of  it. " 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it. "  
By  the 

Pohle Air Lift Pump 
BulleLins to tell you will be sent on application. 

The I ngersol l -Sergeant D r i l l  Co.  
H avemeyer B u i l d i n g ,  26 Cortlandt Street , N e w  York.  

(SEPTEMBER 1 2 ,  1 896. 

Architecture -=O:;�."."", 

Civil !,n,gin,eerii ng I in all B r a. n c h e s ;  
Steam Engineering 
(Loco., Stat'y and 
Marine) 

The International 
CorrespondeDce Schools 

• •  T H E  

TQ Carpenters, 
Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi
neers, Draughtsmen, 
Miners. Civil Engi
neers, etc. Reference8 
Everywhere. Free Cir
cular. State Subject 
you wi8h to Study. 
n 942 Scranton, Pa. 

prtSSUrt RtgUlator 
For Steam, Water and Air. 

Accurate and reliable. 
IT Bema Jor catalogue No. 10. 

T H E  lll A S O N  R �;GULATOlt CO .. 
'7 Oliver St., Boston, U. 8. A. .0 YOOR OWII 

PRINTING 83. PRESS .. or 
. 

.

.
. 

cards. circulars. &c 
. !,1���lf

o
�ag���

t
�rI. 

Save money ! Make 
�����!  '£��!��:ttfg� 
easy. Printed rules 
Write for cata1ogue, 
presses type, cards,. etcK11.�"ill\9'I ·Co. 

Meriden. Conn 

DORMAN'S 
VULCANIZERS 

are u sed all over the world .  
Exclusive Manufacturers of Steatp. Ma

chines for Rubber Stamps. We also ·lnake 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. A II Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Brats, Engraving and 
Die Sinking of all kinds. Established 1860. nr Send, for Catalogues. 

'rH E  J. F. W. DORMA N CO. 
1 2 1  E. Fayette St.,  B n I timore, Md.,  U. S.  A. 

Spinn ing and Twister R ing B lanks 
�§� !� � 
�f� :;g'H a2 al cS O !:l.  
&���  -;f§ '�� Patent applied for. 

c15S �.9 

Trucks of Every Descri pt ion.  

The Handy Truck 
Price F .  O .  B .  $:J.OO 

Self.Lub ricati l l g  $2.2:1 
A Book on Trucks Free. 

Boston & Lockport Block Co. 
1 43 Commercial  St"  Bosto n ,  Mass. 

Experimental Science 
BY 

OBO. M. HOPKINS. 
Seve nteenth E d ition.  

REVISED AND ENLARGED. 

840 pages. 782 fine Guts, substantially and 
beautifully bound. Price in cloth . by mail, 
$4. Half morocco. $5.  

This splendid work is  up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im· 
provements of the day. It fumishes sug· 
gestions for hours of instructive recreation. 

Send for ill ustrated circular and 

complete table of contents, • • • 

MUNN & CO. ,  Publishers,  
Office of the . 

SCIENTIFIC AMERICAN, 
361 BR.OADWAY, NEW YOR.K. 

© 1896 SCIENTIFIC AMERICAN, INC.© 1896 SCIENTIFIC AMERICAN, INC.
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Brannt's MetaZZic Allolls, New Eaition, the Most IJom- N o D I RT. 

plete tn any la11{Juage. No SMOKE. N o  N OI SE. No L ICENSE. ABSOLUTELY SAFE. 
. . .  J UST R EADY . . .  

The Metall ic Alloys 
A Practlcal Guide for the Manufacture of alJ kinds of 

AHaya, Amalgams, and Solders used by Metal Workers, 
tOI!<:ther with their Chemical and Physical Proper:ties 
aed t h ei r  Applica'b'ion in the Arts and the IndustrIeS; 

R�t�ov
a
e�y

Acilw�!fe 
°Me\�yB.

co��r\V��������lr:n� i\�� 
ot .. 'l'he Techno-Ch emical Receipt Book 11 and " �'he 
Me tal 'Yorker's Handy BOOk." Illustrated hy 34 en
grav ings. A new, revised. and enlarged edItion, 550 
pages, 8vo. Price . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . .  $-1 . 5 0  

W This volume will b e  sent, by 11U1il to awy address in 
��y �3:j��str,t��!VtF�ttez:y �f£lee:to�' $�:rR" freight paid, to 

ti� s1oc:vi��
l
��e

oJJlrf}��le �}tfd����;ts��B{ t�
e 
s
i
i��

s7r�; 
to a'ny one furnishing his address. 

H E N R Y  C A R E Y  BA I R D  & CO. 
I N D U ST R I A L  P U B L I S H E R S ,  BOOKS E L L E R S  &. I M P O R T E RS 

8 1 0  Wal nut  St., P h i lade l p h ia,  Pa . ,  U, S. A. 

B o lt Thread i ng,  Bo l t  Head
i ng, and N ut Tapping 

M AC H I N E RY. 
W e  are t h e  leading manufac

turers in our line. ar Send jor complete IJatalqglM 
S. A., mailea jree. 

A C M E  llI ACHINERY C O .  

The Van 

Universal 

C l evel a n d, O h i o ,  U. S. A .  

Norman ____ .... 

Bench Lathe. 
A Lathe, M i l l i ng ;'\l achme. 
�crew Cutter aod Univen�al 
G r inder in one tool . 'I'he 
best, tool made for all kinds 
of small  work. Made by Waltham Watch Tool 00., 

SPIUNGFIEI.D. MASS. 
prSend jor Catalogue. 

OROOKES TUBES AND ROENTGEN'S 
P h otography.-The new photography as performed by 
the use of Crookes t u bes as a source of excitat i o n .  A l l  
about C rookes t u bes. SCI E � T I F I C  A.r.n:RICAN S UP PLE. 
M ENT. Nos. 1 S ' ,  1 89 .  �3S. 2 4 3 .  �44, 7 9�, ' 9 5 ,  
!lIl .) ,  91'10. 1 0 :i 0 .  1 0 5 4 ,  I O � ;;, 1 U56 . 1 115', also 
S (, I }I� N TI F I C  A M EHICAN. Nos. 7. S, 1 .. and 1 4, vol. 74 . 
'l' h ese profusely i l l ustrated S U PPLEM E :-J 'l' S  contain a 
most exhan �tive seri(:'S of articles on Crookes tubes and 
the ex peri m ents performed with them. A mong t.halli w i l l  
b e  fo u n d  P rof. Crookes' early l ecture�, detail ing- very 
fu l l y  t h e  experimeuts which 80 excited the worl d .  and 
which are now again excit ing attention i n  connect iol l  
with Roentgen's photography.  Price 10 cellts each 
'reI be had at this office and trum all n ewsdealers. 

FU LL C O LLEG E  CO U R S E 
An article entitled H Chemistry as a General Educa

tion," a special Circular of the new Course in Practical 
Chemistry and a Catalogue of the PolytechniC Institute 
(chartered as a College in 1890 ) sent on application to 
Professor PErrER T. AUSTEN, Polytechnic Institute, 
99 Livingston Street, BROOKLYN. N. Y. 

V A P O R  LAU N C H .  
Engine and helm controlled 

from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launcbes 
2. 3, 5  and 7 h .  p. No licensed en
gineer or pilot required. Spe,ed 
and safety guaranteed. No dan
gerous naphtha or gasoline used. 

M O N I T O R M}\�NE G}\�NG IN��D u}\UN��Eg 
B

O
' �:��Rot C:lil j sn �H��g��.o� 

MONITOR. VAPOR. ENGINE: �"'POWER. (l"OMPANY 
GRAND flAPI DS. MICH I GAN .  

£ASTE R N  OrFLCE. lUD lOW.· STATtON.  YON K E R S .  N . Y.  CATALOGuE r A £ t.  

P¢nnsyloania Iron Works £ompany 
BU ILDERS OF TH E 

" G LO B E" GAS, ____ .... 
• • •  A N D  • •  

GASOLI N E  E N G I N ES 
FOR STATIONARY A N D  

MAR I N E  SERVICE.  

ar Catalog'1.WJ8 a nd  Prices on application. 

Add ress, 50th Street and Lancaster Avenue,  P H I LADELPH IA, U .  S .  A. 

A DREA� tb�!.:t a�2�t���r TOWERS AN D TANKS 
RECLINING CH AIRS. the 
R I P  VAN W I N KLE C H AI R .  

A rare combination of elegance 
and durability. possessing 
six points of excellence Ull
known in other reclining 
chairs. lUus. Catawgue free. 

P. C. LEWIS M F G .  CO.  
Box 1 2 , Catski l l ,  N . Y .  

BUy T E L E P H O N E S 
That Are Good--Not Cheap Things 

The L a  Crosse, Wis., Telephone C o .  h ave just pur
chased a 900 capaCity outfit to take the place of the 
" Kokomo," wl1ich latter failed to give satisfaction. 

Hundreds of si milar cases may be cited affecting the, 
apparatus of nearly all so-called competitors. 

WESTERN T E L E P H O N E  CONSTRUCT I O N  CO. 
2 5 0  South C l i nton Street, Chicago 

The Largest Manujacturers oj Telephones in the U. S. 

PAT E N T  S E C T I O NAL 

ALL I R O N  TOWE RS 
o f  4 and 1 2  C o l u m ns, 

for Water Works. Cities, Towns. 
and Manufactories. 

PLAI N ,  ALL WOOD TOWERS 
E LEVATE D  TAN KS 

for Automatic Fire Sprinkler Plants 
Manufacturers of 

IRON and S'l' E E I. TANI .. S. 
Louisiana Red Cypress Wood Tanks 

a Specialty. 

W. E. CALDWELL 00. ,  
2 1 9  E .  Main  Street, 

L O U I SV I LLE,  KY., U. S .  A. 

W anted-For manufacturing purposes, good patented 

Th T . t novelties-cycle improvements preferred. The Gilbert H ynOWrl or & Chester C o . ,  Elizabeth. N. J. 

WANTED Price Lists and Descriptive Circu-

EXCHANGE �:a�!t:!{n�fg 
G�rghg::�y 

pi��;� , tory to Amalgamation or Chemical Extraction, Dis

MAGAZ I N E  CAM E RA. 
S U N A R T ' S  

" VEN I ,  V IO l  V IC I , "  
S U NART MAGAZI N E ,  

S U NART F O l D I N G S .  
Send for Illustrated Cata

logue-2 cent stamp. 
� U N A  It'!' l' H O 'l' O  C O •• IlOV H ES'l'Elt, N. Y . 

NAZ A RE 'I'H I N D U ST R I A  1, � C H () () L. 
H l' o ll xvi l l e,  � .  Y.  

UNDER THE CHARGE OF 'L' H E  SISTERS O F  
S T .  JOSEPH Ol!' NAZA RETH (EPISCOPAL). 
Industrial training for girls of good character to ren

der them self-supporting. 
Terms $150 a year. No vacatIons. 

Bicyc le  Chain S ide-Li n k  
Punch ing & Pierc ing Press 

Capacity, 120 links per minute. ar Send. tor Booklet. 
The Waterb u ry Farrel Fo u n d ry and 

Mach i ne Com pany, 
Bank St., Waterbu ry, Conn., U.  S. A. 

counts, Attendance. and Power required. Address 
NOEL POT'L'ER, Weender Chaussee, Gottingen, Ger. 

N. Y. CAMERA EXCHANGE. 
5 0% Saved on a l l  makes of Cameras 

Headquarters for Buying, SellinJ,r, 
and Exchanging Cameras or Lenses 
Large assortment always on band1 

Developing, Prim.ting. etc. 
Photo supplies of every descrip

tlOn·at lowest prices. II?"" Sena 20. stamp jor bargaim. 
list. Address 

E, 43 Fu lton St. ,  NEW YORK 

An old and well established b ouse having· every facil
ity at t,heir own establishments in Londonl Mancbester, 
LIverpool, Cardiff and Southampton, for 'the introduc
tion and sale of goods are open to take the sole agency 
in Great Britain for any specialty commanding a sale 
among r:lil  way and steamship companies, collieries, 
��d��S�.

as 
stllt1n:at:�tic�r::s. m�siT�Vc�s, $f·A��: 

Limi t ed, 88 Leadental1 Street, London, E. C., England. 

TH E  N EW :�� t�i ��get EPARTU R E  �n
oc�lhJ 

B EllS �1We r���e
sl�1!� 

and prices. S end postal for 
booklet to 'r H E N E W I I  E-· 
l'A It 'l' U RE H E L l, C I l . ,  
� l O  N o r t h  Mai n � t l 'eer.  
Bristol, C o n n . ,  U . �. A .  

FOR SALE ,  choice sites for Facto r
ies, Foundries,  Refin eries, Chem 
ical Works, Lu mber  Yards, etc . ,  
and Dwel l ings i n  New York C ity . 

493 lots, with bulkbead water front on Newtown 
Creek, accessible to seagoing v essels, Rnd also fronting 
LOI:g Island Railroad. Very low prices. 

S.  B. SCHIEFFELIN, 958 Madison Ave., N. Y. 
THE FISHER 

Patent Steam Pump Governors 
E'or Steam Pumps Working under Pressure 

and th e 

ELEOTRO - OHEMISTRY, REOENT AD- BOSTON ELEOTRIO RAILWAY SUB-
van CPS tn.-By J. \V. Richards, A.C: .  Ph.D.  A very ex· way.-Description of a n ew subwaY ,system under �ertajn 
haustive and illteresting paper on t n e  p ro�ress that has streets of Bo�to l l .  by mf.>Rns of WhICh the elect rI C cars 
rece ntly been made in t h e  apparat us for a n d  methods of will be diverted from t h e  �mrface of the streets on �om& 
prosec uting' work in the domain of el ectro-chem istry. of the heavi est l i nE's  of travel. With 8 i l l u stratIOns. 
Cunta i n ed in SCIENTI F I C  A M li: l n C A N  ::; cr p P LEMENT, ContHined in �(�IEN'1'IFIC A M ERICAN SUPPLEMENT, No. 
No • .  1 0 1 4  and 1411 5 . Price 10  cents each. '1'0 be 1 U 1 '. Price 10 cents. To be had at this oOice and from 

F I S H E R  PA T E NT GRAV ITY GOVE R N O RS 
�'or Steam Pumps filling elevated open tanks, 

are th e m��s����"tt:n��:�:�le devices 

had at this office and from aU newHdealers. all newsdealers. 

ARMSTRON G ' S  * P I PE * THREAD I N G  
-A :SD-

CUTTI NG-O FF  M A C H I N E S  
Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas. and Steam Fit

ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. :)rnci .. s and flus 
1i'1'l,'j ) 'eJ"$/tl l u flcknnwledoed to be 
THE BEST. �.send jor co.taToo. 

T H E  ARMSTRONG MFG.  CO. 
1Jridgeport. C o n n .  --------------------

A most useful little bound book of 150 pages, com
prIsing, probab ly. the most extensive variety of stand
ard, practical, condensed information ever furnished 
to the publ ic for S0 small a price, only 25 cents. 

Among its contents are : The Last Census of the 
United States (1890),  by States, Territ ori es, and Coun· 
ties ; Tab i e  of Cities h aving over 8,(00 inb abitants j 
Map of the United States - miniature outline ; The 
Patent Laws ful l text) i '['he Trade Mark Law (full 
text) ; The CopyrigLt Law (full text) . Tb e Principal 
Mechanical Movements --illustrated by 150 small dia
grams-of val u e  to inventors and desie-ners of mecban
ism ; \l edalh on I'ortraits of Distinguished Ameri can 
Inventors ; Valuable 'rabIes relating to Steam, Elec
tricity. Heat, Mutals. Weights, and Measures. t:r Sent by mail to allilJ address on receipt oj price, 

�3 cell t tol .  

------------------------
�. r . Ii]: �e� a

.

,:rnute�lll;:!I�� �i� 
\' � :: ; ar Send jar illustrated. circular. . ���" proved automatIC copying machine. 

. , J O H N  H. A � J) EltS() N ,  . · If . 01 11 M onndnock, V H IC A G O .  

t h e  HijZh est Award 
World's Fair. 
for catalog-ue to 

W. N. J) U lt A N T. 
233 22d St., Milwaukee. Wis. 

E LECTRICITY PA PERS 
No. 2. How to make a '.relephone. . No. 1. How to mal<;e a Dynamo. 1 Price I Oc. each 

No. 3. How to make an Electro Motor. B u b ie r  Pub.Co.  
No. 4. How to make a Storage Battery. Lyn n ,  Mass. 
No. 5. How to make 8. Wimshurat E lectric Machine. 

BALL !!�,�I�.! of��!! l�:'i"'i� ltd wilh �lfeL baLl. WO.N WHEN WIITI ... flH any fln!l:tr.· Make� wrilln&: a pLeasure. Re· ���':!"ft����icti::'t ;���s.�t!� ��os���: 2Sc. Send 2 dimes and S Ie sampt. Addrt$$. 
$PEClAL" MFa. co., 4l6i. W. \IoU1<Y"d. K ..... Gill. Moo 

MANUFACTURE OF STAROH FROM 
Mal ze. -By J� I\ rieg-ner. Full detail s of the pro('.el"s. 
\V i t h  one j J lu �tr8tlOn. Contained i n  S(TF.NTIFTC AMER
ICA N SUPPL EM ENT. No. 1 0 1 � .  Price to·cents. rl'o be 
had at this office and from a l l  newsdealers. 

lI E I I I "I 1\ "  �" I,VES. II:lr Send for Circulars and testimonials. 
F I ,.. H J Ut G () V E II I'\ 0 1l C O  . .  

201 8.  1st Avenue. Marsballtown, Iowa. ------

A.W I'BER 
lU u ll li t a c t O l' )"  fl:!'O I :l lJ l l !Oi h f'd  1 7 ti 1 .  

LEAD PENCILS, COLORI<JD PENCILS, SLATE 
PE NCI LS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PEN CIL CASES IN SILVER AN D IN 
GO LD, STA'L'IONERS'RUBBER GOODS, RULERS, 
COLORS AND ARTISTS· MATERIALS. 
78 R eade Street , N ew York, N .  Y. 

�I all ll factory Est n b l i s h e d  1 ' 6 1 .  

SJ[ElSTA PS & DIES FOR EVERY PURPOSE 
111I'1P��g�I�� C.H. HAN S ON, 

5 A S P E. C I A LT Y  4 2  & 4 4  C L A R K  S T. 
S£NO FOI/ CA TA L O G U£. .  C H I C AG O .  
THE BICYOLE : ITS INFLUENCE IN 
H ealt h and Disease.-By G. M. Hammond.  M. f). A val
uahle a n d  i n teresting paper I D  which t he �ub.lect is ex
haustively treated t·rom the followin� stand points : l .  
T h e  use o f  the cycle b y  persons i n  h ea l th .  2 .  The use of 
the cycle  by persons disea�ed . Con t a med in S f T E :'Ii" fl F IC  A M E R I C A N  8UPPLEI'II I£�T, No. I OU:!. Price 10 cents. 
To he had at thiS office and from all newsdealers. 

NEW LONDON --... 

THE INSIDE ROUTE 
MUN!'I &' CO . ,  Publishers, F mUy Ice Machi' n e. Ice, etc., in

. 
a few

. 
m

. 
inutes, $10 and up. Filter., ,1.25 arut up. Coote\\1 $:l6t�"�lzaltT. 

J61 Broadway, New York. a . to-pl"epw:e one ... ael! sodn water, It. 50 and up. L. DIIBH1GNY, 126 .  � . .  

ro bis own inleu.st. wbo dealE iD Alml and Ammunition or wbo shoots a Riflt 
Pl!:ol, or ::;hot Gun and ha! nOl a cop1 of IDEAL HAND HOOK, r..' o. " . A .  ){}Id iir.' of ,olid information. Just out. (Mention Scientific Amer;ca.n.) BE 
tl;E.\Ld;t�.OC:'�.EE �r:�!�U��N e��i1:��:�C!t:!:ale: 8. AI 

PROPOSALS. 
DEPARTMENT OF PUBLIC WORKS, 

Sydney, Australia, J une 30. 1896 . 

SUPPLY of 1 5 0,000 t O ll "  of .. teel rai l s  

a n d  other Perlllallent Way Material .. 

to be Manufactured In the Colony of 

New South Wale ...  

Offers are hereby invited by t h e  Government of New 
South Wales, Australia, and will be received, by the 
Secretary for P ublic Works in Sydney, and the Agent
General for New South Wales in London, up to 11;30 

o'clock on the 30tb day of December, 1896, from persons 
willing to contract for the supply of 150,000 tons of 
steel ralls and the n�cessary quantity of irish-plates, 
Fish-holts and Spikes. manufactured in the Colony of 
New South Wales, out of iron ore and oth er neces
sary minerals the natural product of, and with coal, 
coke, or other fuel, smelted, gotten and raised within 
the said Colony, upon the Terms and Conditions which 
can be seen at the Offi ces of the Minister for Public 
Works, Sydney (or the Agent-General for New South 
Wales, London), 

J .  H. YOUNG, 
Minister for Pnblic Works. 

O BE5T DRYING MACHINES fOR GRAIN. lAND. ClAY5. r ERT l L IZERS .  G.REEN C.OF f E E .  wU F E E D 's fT(.. 15 Y E AR� IN OPERA.1\ON.  �ENO fOR 6'.!"' 1 Ll'�  C.ATAlOG.UE.. .e= S .  £. . Vlf O R. R. £. I- I- . HAN N I SAI- . M I S S O U R I. 

��� TYPE. W H EE L S .  MODELS .... EXPERIMENTAL WORK.SMALLWiCHIMERY NOVUTI[B " ETC. NEW TORK ISTUIC1L WORKS 100 NIUSSAU 8!' N,T. 

Exp ertl1J.eB�J��!,OO 2��} s�p !� 
DRAU G HT1 aI ;  o r � U R V l<;Y I N G  I n n ",1I 1 � lit by IlI nl l .  Earn $50 to $100 a 

month. Positions Jecured. 2c. stamp for cata
logue. B l ack C or. �chool,  Puterson,  N. J .  

B U C K B R 0 S workers' Chisels. Gouges. 'rumina $ 
Pattern Maker's Gouges Wood. 

C A S T • STEEL lj't¥�'li ilrJls��UY[h��ekl"is. 

D I X O N 'S Wri te t b e  Smoothest and 
LR!>.it t h e  I�ongest.  

American G raphite Mention SCIENTIFIC AMERICAN 

P E N  e l L  s ����e�2u�Ye 
c£�:s n:gtie

;�mples 

J O S .  DIXON CRUCIBLE CO.,  J ERSEY CITY,  N. J .  

Twelfth Edition Now Ready. 

THE SC IENTIF IC A M E R I OAN 

CYC LO P E D I A O F  
Receipts , Notes and Oueries 

1 2 , 500 R EC E I PTS. 7 0 8  PAG ES. 
Price, $ 5 . 0 0  i n  Cloth ; $ 6 . 0 0  i n  Sheep ; S 6 . 5 0  i n  Half  

M o rocco, Postpaid.  

T:O�� h����; 
been on the mar
ket for nearly 
six years, and 
thedemandforit 
has been so great 
that twelve edi
tions have been 
called for. 

I t is entirely 
distinct from the 
ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
p r a c t i c a l ex
perience of the 
ablest cbemists 
and workers in 
all parts of the 
world ; the information given being of the highest 
value. arran ged and condensed in concise form, 
convenient for ready use. Almost every i n quiry 
that can be thought of, relating to formu:", used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much t hat 
is of practical value in their respective caJ l 
ings. Those wbo are in search o f  indepe ndent 
business or employment, relatmg to the home 
manufacture of salable articles, will find i n  it 
hundrpds of most exceJlent suggestions. I2ir' Send/or descriptive circular. 

MUNN & CO.,  Publishers, 
361 Broadway, New York. 
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( 1 It 1 1  1 :\ ..1.  I �  Y 1:"'\ '1' t: !"'io .  
I U !il i d p  P a �H� .  ('nci l  i U !oiet' l i a n .  - ", ;J  c e n f N  n l i u e  
B a d  .. P a �n" . p n e i. i ll !Oio f' IT i u lI • • •  $ 1 . 00 n l i n e  

IT For some classes oj Advertisements, Special and 
Higher rates are required. 

'I' be ab'Jve are c barlles per agate line - about eigbt 
words per l i ne. 'rhis notice shows tbe width of the line, 
and i s  set i n  agatf! ty;;e Ping-ravings may h ead aever .. 
t l sements at the same rate per a�ate i ine. by measure· 
ment, as the l etter presE. Advertisements must· be 
received at, Publi cation Office 3S early as 'J'hursdsy 
morniull to appear in th e followiu£ week's issue. 

THE HARTFORD,  No. 2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement. feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford, no other machine is up-t<Kiate 
We solicit cash trade and can give such customers A G A I N  O F  
5 0 %  over what is offered b y  competing houses i n  our line 

T H E  H A R T F O R D TY P E W R I T E R  CO . , 1 L A U R E L  ST. , H A RTFORD, CON N . ,  U. S. A .  (ribunt � BICYdt The $5 .00 
POCKET KODAK 

'- HAVE YO U O OT O U R  CAT-
ALOGU E L FOR 1 898 OF' 

CAS A N D  CASOL I N E  STAT IONARY E N G I N E S  
CASOL I N E  T RACTION E N G I N ES 

COM B I N E D  E N G I N ES A N D  P U M PS Tested and True. 

The Ensie.t Runnlnll Wheel i n  the World. 

� Send jor Catalogue. 

THE BLACK M F G .  C O . ,  ER IE ,  PA. 

B I C Y CL ISTS '  TAP E . .  R • .  I
�
N G��

� RUBBER P LU G S  -
are the Ideal tire menders-cannot { 
sli p or be punctured anew. Send f.' five 2C

C
• stam

R
Ps

C
torcassoorted samPfr· IUliJ:..!i :""'.J.o.Wlll 

ElE T I L TH ��an everything. Send 10 
cents for a sample cloth. Agents and canvassers wanted 
in every town-write for particulars. 

B I C Y C L E  APPL IANCE CO.  I�Ji�A�! �A. 

r I 
1 I / '  

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 
327 Broadway, New York. 

The 

ALL ARITHMETICAL PROBLEMS 
solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire
ly relieves mental and ner
vous strai n. Adapted to all 
commercial and scientific 
computation. Why don ' t  you 
get oue ? lVrite fur pamphlet. 
FELT 6. TAR RANT M F G .  C O .  

152-56 I LLINOIS ST. CHICAQO. 

Atnerican 
Bel l Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters

Patent N o .  4 6 3 , 5 6 9 ,  granted 
to E m i le B erliner  N m· e m 
b e r  1 7 , I 89 I ,  for  a combined 

T e l egra ph a n d  Telephr mc, 
!"o y e r i n g  all forms of 
:\l k m phone T ransm itters 

o r  contact Telephon es. 

EASTMAN KODAK CO., 
Sampl� jJhoto and booklet 

for two �·cent stamp!.. ROC H E STER, N. , 

TH�I'h!��!'�!h !��r��a .  ���!�E 
T h e  new Vi c ro1' V a p o l' 
• �Il gi l ie is t h e  re8ult of more than 10 years' experience and 
progress in this line. 

With same fuel, power in
creal>ed from 50 to 100%. Send 
stamp for catalogue and 
state size needed. 

T H O MAS KANE & C O .  

This beats Wind, Steam. or Horse 
Power. We olfer the 

\V E U ,.. '!' Elt 2� actual horse power 

GAS E NGINE 
for $ 1  ;; 0 ,  less 10% discount for cash. 
Built on iuterchan�eab]e plan, Built 
of best material. Made in l ots of 100 
t herefore we can make the

B8
rice . Box .. 

�a��r
f��tf::��tG:s����. 0 pounds. 

;:r- Write fo'r Special Catalogue. 
\V E H "'·.' E lt iU l'G. ( " I .  

1074 West 15th Street, CHICAGO 

for Amateur and Workman. 

�II""-_�II p- Send 20. stamp tor List 2'l3. 
FR.ED FR.A55E CO. 

2 1  Warren Street, New York 

At I P ' BicVCles, W :..tches Guns, Buggies H:lrne.s, rl� �  SI!Wlng :\Iachine! Org3ns, Pinnos Sltfep,Toob 

4- Scales or all v:lrieties and 1000 other articles 
Lists free. CUIC-'.GO SCALE Co , ChlC:lgO 1 1 1 .  

I GENTS WANTED FoR FINE TOOLS I N E'ffi!YSHOP " CAT:�g���R U.H.BESLY & {;O: 
AND IlGENCY. CHICAGO, I LL.U.S.A.-

A POLLO GA LVANIZED IRON. 
The worker can 't afford to do n job with any other. 

Some job!"! he can't do well, alld some he can't do at all. with common irons. 
A 1'01 1 0  is  perfect and workabl� ; others leos perfect 

and far less workable. 
Apol lo johht'rs carry large stocks and get anything special immediately. 

Apollo Iron and Steel Company, 
Pittsburgb, Pa. 

� ESSOP'S ST E E LTHB\�\RY 
F O R  TOO L S ,  S AW S  E TC 

� J E S S O P  & S O N S  L: � 91 J O H N  ST N E W  Y O R K  

CASOLI N E  PORTA BLE E N G I N ES 

BY A N Y  O N E  USED A N Y  PLACE 

FOR ANY PU RPOS E 
CHARTER GAS E N G I N E  CO . ,  Box 1 48 .  Sterl ing,  I I I .  

S I NT Z  GAS E N G I N E  c o .  
GRAND RAPID S, MICH., 

U. S. A . 
Manufacturers of tbe S i n t z  Si n .  
tj o ll n l· Y n ll d  lU ul' i n e  C '; n M  and 
( ; n � () l i ll "  I� n a-i n .· � .  Es

�
eCiaUy 

t1:�tr:g.
forR:g:t

�i:�d 
ma��ii�: 

tured or natural gas - Boats and 
launcb es. Prices within th e reach 
of all . ;:r- Send for Catalogue. 

Mention this paper. 

P R E I STMAN S A F ETY O I L EN G I N E 
"A thoroughly successful commercial Engine using a Safe o!l."-Franklin Institute 

No Extra Insurance, No ��1��i:: 0 
S�::: �Oc��S�\��t 

and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. P R E I S T M A N  & CO . . l ncorp'd,  
�30 H o urs" H ldl\". . I'H I I .A D E l. P H I A ,  PA . 

" W OLVER I N E " OAS AN D OASOL I N E  

FISH YOIl ea" e .. teh hundr�. orrlSH ir yo. pa.t PATENT • •  GILLIS" o. your b.il. To .ci.erltu it, .. � mail ."ybody .. $\ 'in pack.,_ rr .. (or 10 �t ... , MARINE 1d N � '.  CO., PALATINE, ILLS. Dr ... u, &9 

I Columbia 
I 

Bicycles 
LEAD THE WORLD. 

You have noted that all 
are judged by Columbias. 
are offered as being 
" just as good." It is the 
universal  acknowledg
ment of Columbia su
periority. Why make ex
periments when you can 

bicycles 
Others 

have certainty? Ride the Columbia-

Standard of the World. 
S100 TO ALL ALIKE 

POPE MFG. CO., Hartford, Conn. 
Columbia Art Catalogue free from all branch 
houses and agents, or will be sent by mail 
for two 2·cent stamps. 

[SEPTEMBER 1 2 , 1 896. 

iGATES;'OBI BRE� 
mit .  "fton�ifl� !pD A� 0TIi� " �\fD{ • "O".o�JJlt:lI� 

ESTlII'IATES lurnished lorCOMPLET E C RUSHING PLAN,fS ::nulacture MIN I NG  MACH INERY ��:��{Jtion. 
Gates Iron Works, Dept. C. 650 Elslon Av. Chicago,1II 

HAL F A CEN T U R Y  OF CYCLES. -AN 
i l l t ere8ti n g  h istory of the cyc l e  from i r s  orhlin up to t h e  
p r e o e n t  time. rll h e  first  crankMdri ven bicycle. '!'he 
. �  uone-sbaker " and its succeSbors. '!'h e  tricycle. 'rbe 
modern wheel.  Cycle  b u i l d i n g- a science. Points  of I m 
pro� ement. 'r h e  pneu mat ic  tire.  A hand and toot cycle.  
With 9 illustrations. Contained in SCIENTIFIC AMERI
C A N  SUPPLEMENT, No. 1 II . � . Price 10 cents. To be 
bad at this office and from all newsdealers. lil� CAN �YOU COLD 

MININGusMACiilNERY .. 

" '. OR- BY ECONOMY OF FUEL IN DRIVING OUR H/EDLER PUMe.3� WHICH �AIi'""A.V£' WRITE.cA�LOGUE.N�24�26. 
FRASER&CHAtMERS.CHICAGO. ILL. U.S.A. 

- - T H E - -��- -:-=-" fA :71[11. --: . - -
.' .' I ...,. � , .' _ - --

r:r- E�'J' A U I. ] � H E II I S4 � .  
T h e  M o st P o p u lar Scientific Paper i n  the World 

Only S 3 . 0 0  a Y e ar, I n c l n di n g l' o.tage. 

\Veeldy .... :s2 Nnmbel·s n Y enl' . 

T h i �  ,,,- i d e ) }"  c i r c u l nt e d  and splendidly i llustrated 
papel' is publisbed weekly. Every number contains six
t.een pages of useful information and a larg-e number of 
original engraving's of new inventions and discoveries, 
representing- Engineerln� Works, Steam "Machinery, 
New Inventions, NoveltIes in Mech anic�, Manufactures, 
Chemistry , Rlectricity.Tel ellraph y, Photograp h y, A rchi
tecture, Agriculture, Horticulture, Natural History, 
etc, Compl ete list of Patents each week. 

'l' f' 1" m "  o f  � lI h !Oi c .· i IJ t i o l l . -'-- One copy of the SCIEN
T I FIC A M ERICAN wi l l be sent for one year - 52 numbers
postage prepaid. to any snbscriber In the United States. 
Canada, or Mexico. on receipt of 'J1 h . 'ee 1 ) 0 1 1 :'.1"'8 by 
t he publisbers ; six months, $1.50 ; three months. $1.00. 

( : l l1 b lli . �  Special rates for several names, and to Post
masters. Write for particulars. 

r!'he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully pl aced inside 
of envelopes, securely sealed, and correct1 y addressed, 
seldom goes astray, but is at the sender's l:"isk . Ad dress 
all letters and make all ord ers. drafts. etc., payable to 

iU U N N  & U O . ,  :l tn n l" OIul w ay ,  i\" e w  Y o )" I  • •  
--ij.--

Jdttttitit �tttttitatt JUPlflttttent 
This is a separate and distinct publication from THE 

�CI EN T I FIC AMERIC A � ,  b ut is uniform therewith i n  
size. every number containilut sixteen large pages full 
of eng-ravings, many of wnicb. are taken from foreign 
papers ane accompanied with translated descriptions. 
r:eB E SCIl!jNTIFI C AJ.JERICAN SUPPLEM ENT is pubJ ished 
weekly, and includes a very wide range of contents. It 
preser:.ts tht! most recent papers by eminent writers in 
all th e principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, �atur&l 
History. Geography Arc h reology, Astronomy, Ch emis
try, El ectricity. Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineeri C1g, Mining, Sbip Building. 
Marine Engineering, Photograph y , Tecbnolog-y. Manu
facturing Industries, Sanitary Engineerin/l, Agriculture, 
Horticulture, Domestic Economy, Riography. Medicine. 
etc. A vast amount of fresb and valuable information 
obtainable �n no other publication. 

The most important Engineering If .... orks, Mechanisms, 
and l\lanufactures at home and abroad are illustrated 
and described in the SUPPLEM ENT. 

Price for the SUPPLEM ENT. for tbe United S1 ates. 
( :auada, and Mexico. $5.00 a year i or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE� 

M ENT, bot,h mailed for one year to one address for $7.00. 
Sing-Ie copies, 10 cents. .A do ress and remit by postal 
order, express money order, or cbeck, 

iU U ri N  &; U O . ,  3tH lIl" o ndway, N e w Yol"k. 

--�--

�\tiltlilt9 �dithnt. 
THE SUlENTIFI C  AMERICAN BUILDING EDI TION I s  

Issued monthly. $2.50 a year. Sing-Ie copies, 25 cents. 
Thirty�two large quarto pages, forming a l arge and 
�plendid Ma£:tazine of Architecture. ri-ch l y  a£1ornr,,;1 with 
clef/ant plate$ and �)th er fine engravings ; nlUi�Ll'llt1n!l the 
most interesting exampl es o t  mod em Architectur al 

Construction and al lIed subjects. 
A speCial feature is the presen tation in each number 

of a variety of the latest and best plans for private resi� 
dencef'. city and country, including those of very mod· 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

'rhe e legance and cheapness of tbis magnificent work 
have won for it the Lal'�est  (; i rc n lnti o l1 of any 
Architectural publication in the world.  Sold by all 
newsdealers. $2.50 a year. Remit to 

lU U N N  & C O., 3 6 1  B.·oadway, N e w  Yorl •• 
--�.--

�Ivort �(litiOlt 
of the SCIENTIFIC AMERICAN, with whIch is incor

porated " LA AMERICA CIENTIFI(,A E INDUSTR IAL," 

or Spanish edition of the SCIEN T I FIC A:.\IERI CAN is pub

lished monthly . and is uniform In size and typography 

with the S C T .lL N T I F I C  AMER l C A N .  Every num ber con

tains about 50 pag-es, profusely illustrated It is tbe finest 

scientific, industri al export paper published. It. cireu
lates thro1lg-h out Cuba., the West Indies, :Mexico, Cen
tral and South Ameriea, Spain and Spanish possessions 

-wherever tbe Sl'anish language is spoken. THE S C I 

ENT I F I C  AMERI CAN EX PORT EDITION has a large 

guaranteed circulation in all commercial places through .. 
out the world. $3.00 a year, postpaid, to any part of the 

world. Single copies, 25 cents. 
rr- Manufacturers and others who desire to secure 

forei;:n trade may have large and handscmely displayed 
announcemeu·'s publtsbed in this edition at a very 
moderate cost. Rates upon application. 

�l U N N  & () O . ,  Publishers, 
361 Broadway, New York. 
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