
Jeitutific �mttiCln. 
Es'rABLISHED 1845. 

MUNN & CO., Editor's and Proprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

TEItMS FOR THE SCIENTIFIC AMERICAN. One copy, one year, for the U. S., Canada or Mexico . . . . . • . . . . . . . . . . . .  S3 00 One copy, six montns, for the U. S., Canada or Mexico . . . . . .... . . . ... .  1 1i0 One copY,one year,to any foreign country belonging toPo.taI Union. 4 00 .Remit by postal or express money order, or by bank draft or checK. MUNN & CO., 361 Broadway, corner of Frauklin Street, New York. 
'.rile �cielltiftc AIDe"jean �uppleJnent 

I. a dI.tlnct paper from the SI'IENTII!'IC AMERICAN. 'l'HE SUPPLEMENT 
Is issued weekly. Every number contains 16 octavo pages, uniform in size with SCIENTII!'IC AMERICAN. Term. of subscription for SUPPLEMENT, 
���i�:t'"eIJg:l:etoUih�·'P���"f'bg[on�e�\�le �o�i:',Yfuarc':::t:.or�� 
b��!!,�i.:��J'f!:�::?�\'!.ut J�:��Wl· A�e:lI��e�ri'J'����'i;ENT 
=� ,::,r��?� 2,'li?"I.�0 �o�:" ad"'%'i:'fri: �t�ii£"W��°'"u�e�c?iq"� 
dollftrs Iwd :fifty cents f1 'U6ar. 

Bnildhul' Edition. THE ARCHITECTS AND BUILDERS EDITION OJ!' THE SCIENTIFIC AlIIERI-
�:.� �J�'{.�a��p������I��:� t::dP:r.:'e���f I�::�����h�t��: 
E:a�\'i!:lgpl�e.:".s.�ng arJ'�:��dw�ll"�., n::U'f,PI�r b�Il�I��r�'iId ar�£e tectum! work In great variety. To builder. an d all who contemplate buildIng thl. work I. Invaluable. Has the largest circulation of any archltectui"al publication in the world. 
orsi."fiTc������ =�. It � �l.E:ru���e��\'i-1�;air.l'iJ c..�:2:: Combined rate lor BUILDING EDITION with SCIENTII!'IC AMERICAN, to one 
��r:�err�eaflr"'KirrIgri�re�Tr3;� c��g,.I�l��:cl!�� ��; PLEMENT, $9.00 a year. To forellID Po.tal Union countrie., $11.00 a year. 

!"'lotulIli,..h .. :dilioll of ftu· !"'iocieJltilic" A IIIf"."jenu. l.A AMERICA CIENTII!'ICA E INDUSTRIAL (Spanl.h trade edition of the SCIENTII!'IC AMERICAN) I. published monthly, uniform In .Ize and typography with the SCIENTIFIC AMERICAN. Every number of La, AmenCfl. is pl"Ofu.ely iIlu.trated It I. the fine.t .clentitlc, industrial trade Weer 
f��� i.n.,�:, i!'b"e�:�.Ja�'�ut�t <i:::;::;r;:· ��r,s�g�g�t S��",�h� .. :� sions-wherever the Spanl.h lang uage i. spoken. $3.00 a year, po.t paid to any part of the world Single cople. 25 cent.. See prospectu •. MUNN & CO., Publl.hers, 

361 Broadway, New York. 
d!:; o�.::.�e::;�: �:::,n�I��Itf.:.�. ��:�b::,xf�eg:d:o��YM[;�� 
& CO . 
...Wt"aif�'iIr:�� gf=��%�typ��\�;�. publi.hers In ca.e of 

NEW YORK, SATURDAY, SEPTEMBER 2. 1893. 

Contents. IUlu.trated artlcles arA marked with an asterisk.) Agricultural Invention., recent. L'i6 Exposition. Columbian - State 
t:::l�m.l: .. �t�ft��:e{f�ic:: n� Far:'I��i�: :r:viii8::::::::: .:: :: H8 AnfJ)ropology, congres.of . . . . . . .  lliO 6ases, compre •• ed, power of ..... U7 Backwood.man, a. at the Fair .. 1M Gearing, bevel, Bilgram·.· ....... ItS 
1:�"'fn��i::I��J.re���:::: �3 ��:::ii=�eAmj,i-ica::::::::-:: l� 
i�i� ��utrlri.!rfo����w:: ::: m ?n'}':.ir�:.n�r.:;��hlii;,ub&i·lon 152 Cable rallwlU' accldents-... . . . ... lliO periods of . . .....• . . .... . . . . . . . .  U7 Cable. the Broadway railway· •.. lliO Invention., recently patented •.. 156 Celluloid, homemade ....•...•...• 152 Lightning .troke, a pecullar(5300) L'i6 
8�fe;.���t&OiYi at iliiice&:iiie ug It..���:n a;:!l:��gi;,gy:::::::: � 
8��b"rS:�":o ��Ofn"�:�.: .. � =ufa�r�'l:!:��: O&··s: ·iead'; 148 Cruiser, fa.te.t ........ . ........... 149 In .............................•.. 152 Cutter, revenue, William WID- Men, the earlie.t .................. 147 dom...... ... . .......... ....... 148 Microscope, a long range· ........ 151 
R�:'�!t�'1�:[. �:I�J':i�.�� � lI����l,�'r����':i,riio of:::.::: It: Electrical accumulator plate., Obe.lty, phytoline for ........ .... 155 clliorlde . . . . . . .. . . . . . . . • . . . . . . . .  155 Optics, .ugge.tlon. ln· . . . . . . . .. . .  151 Electrical devices, some new ... .  L'i6 Patent Office examiners wanted 146 
����'!Til�� d�jWiibi.m�Beviil U9 

��t:���:;���;,e:��'r����: �� 
Ex:o"s'lli'o��':u:t�;';;:.:.Gr;'Pbii6 

148 =�1i:t���·,n.�hGermaii';::: � manufactures at' . . . . . ..... . . .. 149 Shark, a, sinks a boat . . . . . .•....•. 153 Expo.itlo'!. Columbl�reat Ship canal, the Brnges ........••.. 151 .earch lIght at" ............. . .. 145 Sodawater, home-made (5307).... 157 E������: . .  ���':'����� . . .  ':'���� 145 ��������:\';,'jiy:::::::::::::::.
1

� 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No_ 922_ 

For the Week Ending SeptelDber 2, 1893. 
Price 10 cent.. For sale hy all new.dealer. PAGE 

L ASTRONOMY.-The End of Our World.-B;v CAMILLE FLAMMARION.-Contlnuatlon of the eloquentde.cnptionoftbe French a.tronomer. . .. . . .. .. . . . .... . . . . .. . . . . .. . . . .. . . . .. . . . .. . . . . .. .. . . . .. . .. 14737 The Spectro.cope at the Lick Observstury,-B.eeent re.ult. attained at tbe Mount Hamilton Ob.ervatory.-Abstract of the 
II. �g� l'kW�rl:':· iireiid:Fruii" ·TiOO:':':A:· IiOiiUiM· aoo;;Uiii· On,be 14737 

food tree of the South Sea I.lands .................... . . . . . .•.. . . . . . .  14735 III. ClVII. ENGINEERING.-Movlng of a Shed at Rouen.-Movlng of a large .hed hy French englneers.-2Illu.tratlon • ...••••.......• 14727 PIle Foundation., Chlcago.-Examples of tbl. type Of founda-tion and of methods to he u.ed..... . . . . •. . . . . . . . . . . . .  .. ..... . . . . ... U728 IV. CYCLING.-Counter of Di.tances for Blcycles.-A very accurate In.trument applicable to bicycles and other vehicles for regl.ter-
V. 1fjJt'k�\.t;'i�¥,b:lf,�idjl��gt.=.�'iJ� ·itiCiiARii ·BEYNON:�A 

14733 
pOpular description of tbe last results In the exploration of the greatl'louth Sea . . . . . . . . . • . . . . . . . . . . . . . ....................... ........ . . ..• U740 

VI·:�t�.?p�!������Je�e fi�i. �C:�:':�;���-;!JI.!.·�(WI� tratlon.... . . .  . .  .. .. . . . . .  ..... . . . . . .  .. .. . . . . .  ..... . . .  .. ... .••••.... . • . . . . .  It71U . The Gene.l. of Petroleum and A.phalt In Callfornla.-By A. S. COOPER.-A practical article on the geology Qf petroleum on the Pacific <loast.-2Illu.tratlon •..........................•................ 14738 
VIL HORTICULTURE.-Doryanthes Gullfoylel.-A magnit1cent fiowering amaryllId from Queen.land.-1Illustratlon . . . . . ....•..... 14735 VIII. MECHANICAL ENGI.fiEERlNG.-The Steam Turblne.-An Intere.tlng achievement and the application of the .team turbine 
lX.tgJ��'LU�i�\Ys:,:,:rn;;appear;mC<i ·Oi· a· ·cOlii.:'::An: iiiC<illiitii 14731 trick performed wltb .Imple apparatns.-1 Illu.tratlon ............•• U71U X.�NA VAL TACTICS.-The Marine Weakne •• of Great Britaln.-

�hl'i.:�:tlt��. �I��� •.. �������. ����. �� .'.':� .�i.�� .��� .��� U728 XI. ORDNANCE.-Pre •• ure eveloped hy Exploslve •. ·-By Capt. NOBLE.-Recent experiments on ordinary powder and modem explosIve •.•.............................................. '. .. . .......... 14727 , Societies for Cannon Practlce.-Practlce In cannon practice with reduced dl.tance and sub-callber piece. In France.-4 iJIus-
XII�Wflics: ':':·TiiSiitiii 

. ·piWij,·· Sudaces· . bY· . iiiij,rfemuoo· ·Ph';:' 14727 nomena.-A most Intere8ting de.cription hy Lord Rayleigh of a 
XII\,:·A�M'ttX'8 ��ll*'J�r:�.=�R�usl'i",!;�:Iij,;.i(; ·R&U·';";'::':' 14741 

A'plan of rapid tran.lt of the yea .. 1848.-A curiOSity In the hl.tory of railroadlng.� lIlu.tratlon •........ ..............•................. U730 XIV.-TECHNOI.OGY.-About. Lumlnou. Palnt.-By J. E. SMITH..Recent observation. on thl. article . .. . . . . . . . ..............• . . . . ...... 14733 
'" A. Visit to a Sheep DIl' FactorY.-A great English .heep dip fae-'tory described, with otatlstlcs ......................................... U'I'lU 
etf����M:�:u.Yf .. ?��. s���:::� .����I�. ��? ����?.�.���� .. �: U'132 Maizeline.-By W. P. THOMPSON .-Manufacture of a malt suh-stltute for the hrewer; ...............•........................•• ....•... 14742 The Cotton Seed 011 Industry.-A gJ"eat American Industry and , pOssibilities for the future ..... . . . . . . . . . . . . . . •............. ...•......... 14733 Vegetable Oil •. -By NEGRI and FABRIS.-Notes on the manufacture of different kInd. of oils ............•••••...................... 147'1 Washing Powders.-Examples of the mannfacture of tbe.e re-cent .oap products............................ .••... .. .... ... . ••••.... U733 Welcher'. Fiber Extracting Machlne.-An American machine 
�=fa':fd����?"'.�I�. ��� �� ����� .�?�� ���.t.�,.�.��?�� 14729 Yea.t without Alcohol.-By M. KROUCIIKOLL ..... FulI descrlp.. 

X v�IW6'll�rf��:l'b: B'¥�'lIt.�����'t:�iiimbi;,ii ·Ei: U742 
pO.ltion-Department of Fine Art. Award •• -LI.t of artl.ts re-
ce�)!��t�'f�'lr��� l��f:!a���J�'t'u� . 

iiUiitiiiUi:':':iu·i.ire.iiiig 14730 note. on theJ!,lant. shown at the Chlcago World'. "'air...... . ..... 14735 
th'!:':.���;��rA�yEN.:l=�:=��:..'WO::���I!g 
wedding procesalon.-l illustration.. .••. .••••••••••••.••••••••••••.••• 14730 

I citutifi, �mtri,all. 
PATENT OFFICE EXAMINERS WANTED. 

Strange to say, there appears to be a greater demand 
for qualified persons to serve as Patent Office exam
iners than there are applicants. This probably is be
eause the position demands considerable scientifie 
knowledge, only to be acquired by thorough study, 
and ability to make intelligent use of such knowledge 
in the performance of official duties. Applicants for 
examinerships in the Patent Office must pass examina
tion before t)1e Civil �ervice Commission, Washington, 
D. C., who will furnish blanks and instructions. The 
subjects of the examination are: Physics, technics, 
mathematics and chemistry, and mechanical drawing. 
The salary of the position is $1,200 per annum. 

. '.' . 
THE AlIIERICAN ASSOCIATION AT MADISON, WIS. 

BY H. C. HOVEY. 
The recent meeting of the American Association for 

the Advancement of Science, in the charming capital 
of Wisconsin, serves to bring to the memory of the 
older members the familiar name of the late Dr. In
crease A. Lapham, who doubtless did more than any 
other one man in this State to stimulate the scientific 
zeal of his fellow citizens. His original investigations 
in archeology won the honor of knighthood for him 
from the King of Denmark. And his promptness to 
recognize and encourage younger men of scientific as
pirations, and give them a start in life, won what is 
better than any titular distinction-a place in the 
hearts of men. Dr. Lapham was eminent in botany, 
geology, and meteorology, and he was also the founder 
and first president of the Wisconsin Historical Library, 
one of the most valuable institutions of its kind in 
America. Indeed, he was identified so thoroughly with 
every scientific interest of the State as to make it pe
culiarly fitting that a tribute should be paid to his 
memory preliminary to mentioning the words and 
deeds of other men who, for several days have crowded 
the corridors of the State University and interchanged 
their facts and theories. 

THE ORIGIN OF MOUNTAIN RANGES. 

One of the most interesting and attractive persons in 
attendance this year, was the retiring president of the 
A.A.A. S., the veteran geologist, Professor Joseph Le 
Conte, of California. The subject of his annual ad
dress was .. The Present Status of Science as to the 
Origin of Mountain Ranges." Mountains are focal 
points of geologic interest and theaters of intense ig
neous, aqueous, and eruptive agencies. Their strata 
vary in thickness from 10,000 to 50,000 feet at the crest 
(allowing for erosion), but slope away with diminishing 
thickness till they vanish in the valleys and plains. 
Their component materials are fragments of rock, 
coarse gravels, and sands, and their huge mass rises in 
folded structure above tpe general surface of the globe. 
Sometimes, as in the Uinta Mountains, there is but a 
single e:r;lOrmous fold; and again there is fold upon 
fold; and yet again there is occasionally great com
plexity, the strata being thrust nnder and over in a 
vast fanlike form. There are also sinelines and anti
clines, which are often greatly appressed, as in the 
Appalachian range, where nineteen have been counted 
in a distance of sixty-five miles. Mountain strata are not 
equally affected by cleavage, some seeming to be very 
solid, while in the case of others the whole mountain 
appears to be cleavable from top to bottom. The 
earth wave sometimes breaks with surprising abrupt
ness, and, again it slopes away very gently. 

Many theories have been offered in explanation of 
these phenomena. Bare facts are not science. Facts 
must be grouped and systematized. But as this work 
goes on, it is liable to grow daring and speculative, 
until it is necessary to demand a careful discrimination 
between what may be styled formal and causal theories. 
It is agreed that mountains were originated by a pro
cess of horizontal mashing and vertical uplifting of 
the earth's crust. But what caused this mashing and 
uplifting? A true formal theory must advance gradu
ally. Mountains are born of sea-margin deposits. We 
find by observation that existing off-shore deposits are 
coarse at the top, shading down to fine, by the same 
law as that marked in the structure of mountains. 
But the enormous mountainous deposits would have 
been possible only where there was a corresponding 
subsidence of sea bottom. The earth sinks by loading 
and rises by unloading. Of this the Colorado plateau 
furnishes an illustration. It was originally 20,000 feet 
high, but 12,000 feet have been removed by erosion, 
which has caused the remaining 8,000 feet to rise above 
thegenerallevel. It may be regarded as now proved that 
the cosmic behavior of the earth is that. of a rigid solid. 
A solid globe of glass, six feet in diameter, will change 
shape by the pressure of its own weight. The earth 
does the same. But as the earth is not homogeneous, 
its radial contraction will be unequal. and hence there 
will be ridges. The contraction theory assumes that 
the earth was once an incandescent ball, now cooling; 
and this cooling compels yielding along its lin9S of 
weakness. This is known abroad as the "Amf!rican 
theory," and the author of this address was its 
originator. In conclusion, Prof. Le Conte said he was 
ready, if need be, to sacrifice "the child of his brain," 
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but did not really think it necessary. He considered 
and refuted objections; and he finally returned to the 
contraction theory, not as demonstrated beyond a 
doubt, but as furnishing the best working hypothesis 
yet offered. 

MAMMALIAN PALEONTOLOGY. 

An elaborate an important address was given by 
Prof. H. F. Osborne, of New York, on recent progress 
in the study of ancient forms of mammalian life. A 
new era was opened twenty years ago by Kowalevski's 
memoirs on the hoofed mammals. At about the same 
time Leidy, Marsh, and Cope began to explore the 
ancient lake basins and found them rich in life. The 
first ten years of these twenty revolutionized our ideas 
of mammalian descent, and also brought data for the 
work of the next dec:tde. Then came Marsh's law of 
brain evolution in relation to survival; Cope's proof of 
ungUlate derivation from a simple ancestral foot rest
ing on the sole, and with the conical ancestral molar 
tooth; and also Cope's demonstration of the tri-tuber
cular molar as the central type in all mammalia. 
We have learned that the fossil quadrupeds are now to 
be treated biologically, and not merely as petrified 
skeletons. The imagination must clothe them with 
flesh and behold them as living, moving, and feeding. 
New discoveries produce new conditions. There is 
nothing more obstructive than reverence for old ideas 
and systems after they h!"ve outlived their usefulness. 

Paleontology is no longer a science apart, as it was 
formally regarded. It must keep abreast with geology, 
historical geography, paleobotany, osteology, and em
brY910gy. All structures should be studied with ref
erence to their homologies. Every animal should be 
regarded as a whole and in its relations. How many 
toes an animal.has is-of less importance than how those 
toes are being displaced and reproduced. Our five 
fingers are a reptilian legacy ; and the teeth of all ani
mals cluster around a simple reptilian type. 

General faunal succession of Mesozoic and Cenozoic 
time is marked by the sudden appearance and dis
appearance of certain series and the rise and fall of 
great groups. One of the most decided reforms in 
classification is in the use of the family division. It 
used to be the idea that families must be grouped 
as if in circles. But now they are regarded as in 
vertical lines, giving off branches. A horse, dog or 
lion is such from the moment he clearly appears to be 
such. In other words, we deal not with great separ
ate lines of descent, but with stages of evolution in 
the same or parallel lines. The evolution of a family 
is simply an uninterrupted march in one direction. 
A certain trend leads to a final issue ; but ex
tinction or survival of the fittest exerts no influence 
en route. These changes en route lead us to belicve 
either in predestination or in kineto-genesis. The 
trend of evolution is not the happy result of many 
trials: but it is heralded in structures of the same 
general form the world over, and in age after age by 
changes advancing irresistibly from inutility to 
utility. It is an absolutely definite and lawful pro
gression. Fortuity is precluded. 

Several papers will now be reported that had a 
bearing on the age of the globe and the length of 
time it bas been inhabited ; and the excited and ani
mated discussion of these topics may be regarded 
as the most marked feature of this meeting of the 
A. A. A. S. The discussion was indeed originated at 
least a year ago, that, is in its present form, and there 
is evidently a wide divergtlnce of opinions, as well as 
considerable dispute as to facts. 

GEOLOGICAL TIME. 

In treating of geological time, as indicated by the 
sedimentary rocks of North America, Professor C. D. 
Walcott. of Washington, D. C., conceded, at the out
set, that it is uncertain and is in conflict with the 
teachings of some other sciences. The physicist, for 
instance, requires us to bring terrestrial time within 
the extreme limit of. twenty or thirty million years. 
The geologist replies that he cannot bring his facts 
within such narrow limits. Sir Charles Lyell, basing 
his estimate on modifications of certain species of ma
rine life, assigned 240,000,000 years as th(l required 
length of geologic time. Darwin claimed 200,000,000 
years; Crowell. about 72,000,000; Geikie, from 73,000,000 
upward: Alexander Winchell, but 3,000,000; McGee, 
Upham. and other recent authorities claim from 
100,000,000 up to 680,000,000 years. Notwithstanding 
this wide divergence, all agree in thinking the dura
tion of the globe so great as to make man's occupancy 
of it seem but a span. 

The attempt in Professor Walcott's paper was to 
throw light on the problem from ascertained facts aB 
to the evolution of our continent, which was outlined 
in the Archean period and has not materially changed 
since. Its areas were more clearly outlined in Algon
kian time, since which the changes have all been above 
the level of the deep seas. Sedimentation as the result 
of denudation has continued with little intelTUption. 
During the Upper Cambrian time the broad Mississippi 
area was worn down and the mass removed was car
ried into the ancient Cordille-ran Sea. The processs 
then WaB rapid, aB compared Ith similar work in 
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