
32 

5titlttifit �mttitau. 
ES'L'AHLISHED 1845. 

MUUN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

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

TEUMS FOR THE SCIENTIFIC AMEUICAN. 

One copy, one year. for the U. S. (Jr ·Canada ....... ............ ....... 83 011 
One copy, six months, for the U. S. or Canada .... ......... ,' ...... : ... 1 50 
One copy, one year, to anyforeign country belonging-to Postal Umoo, 4 00 

Remit by postal or express money order. 
A ustralia and N elV Zealand.-Those who desire to receive the 

SCIENTIFIC AMEH.ICAN. for it. little over one year, may remit £1 in current 
Colonial bank notes. Addres8 

MUNN & CO., 3ta Broadwuy. corner of Franklin Street, New York. 

The Scientific Alnerlcan SUPl,lelDellt 

La a distinct paper from the SCIENTIFIC AMF.RICAN. THE SUPPLE:\lEN'r 
is issued weekly. .H:very number contains 16 octavo pages. uniform in size 
with SCIE�TIlo'1C AMEltlCAN. rrerms of subscription for SUPPLEMENT, 
$5.00 a year, for U. S. and Canada. $6.00 a year to foreign countries belong. 
lnll to the Postal Union. Single copies, 1U cents. Sold by all newsdealers 
throughcut the country. 

.�uJnbioeci llates.-r!'he SCIENTIFIC AMEltICAN and SUPPLEMENT 
will be sent for one year. to any address in U. S. or Canada, on receipt of 
seven doUa'l's. 

'!'he safest way to remit i� by draft, postal order, express money order, or 
reKistered letter. 

Austl'alia and New Zenland.-The SCIF.NTIFIO AMERICAN and 
SUPPLEMENT will be sent for a little over one year on receipt of £2 current Colonial bank notes. 
AddrebS MUNN &CO., 3tH Broadway,corner of Franklin Street, New York. 

NEW YORK, SATURDAY, JULY 21, 1888. 

Content ... 

(Illustrated articles are marked with an asterisk.) 
Battery. the Weymersch . ... . .. 38 
Brake, tbe marine . ... ..... ....... .. ;-)3 
Brid�e, Hudson River, new ....... 34 
BUsineMs and personal. .. ......... 42 
Ca.ble rail way of the Brookl vn 

Bridge, improvements in"' .. 31, �9 
Central Pacific ..... ...... ......... a5 
Cbar in sugar refining ... .......... .  37 
Chelydra. TemminCltii* . . . ... ..... as 
Chromatrope, toy* . ..... ........... 36 
Cleopatra. the death of . .... ....... :15 
Colorado line of two teet gauge .. . 31") 
Correspondence . ..... . . ....... . ... .  37 
Diatoms, collecting ........ ..... ... ){5 
Drawing instruments. improved* ;)5 
Electric lights of fishing nets ... .. 40 
Furnace. lung rUIl of a .... .... ... a� 
Gas threads . . ......... . .. ..... .. ... 31 
Hiram Sibley· .... . ..... .. .... " ... 3:i 
Invasion of H:ngland. projects for, 

lfrench • ........................ :14-
Inventions, 3.Ilricultural. . .. . .. .. . 42 
luventions. englneering .... ....... 42 
Inventions, index of ............... 4.-i 
Inventions, miscellaneous . ........ 42 
Iron trade, American. men en-

�aged in ... . ... . ............ . ... 31 
JJinmg f�r cellars, waterproof* .. . 35 
Logs . .. ship of . . . . .... .... ... ....... 36 

Mechanics out of employment, 
why ....... . ........... ... .... .. 32 

Microphone, military ... . · . .. ... 33 
Military school for Europe, 

America the .................... 3a 
Mummies from Mexico ...... ..... . 36 
Newton's liecond law, apparatus 

for illu8trating* ................ 41 

���
e
lt���o�

u
:�l��·s,·improved<:. �g 

Parcel post. the British ............ :�4 
Physics, sim pie experiments in* .. 41 
Sand p:\per, waLerproot ........ .... a7 
Salida springs and mines . . . .. . . . .. ;)2 
Scarlet fever. . . .. .. . ............... �7 
Seal for checks, bonds, etc. * ... .. 35 
Ships, fast, wanted in the British 

navy .. ........ ..... .. ..... .. ..... :16 
Silk, decomposition of .. .. .. . . . .... 3� 
Street cars, electric .. ..... .. ...... 41 
Telepholle, how to use, on subma-

rine cable8 . ...... ..... ..... .. �7 
1'imepieces, brief history of ... ... 40 
'!'unnel between l1'rance and H:ng� 

land, the projected* .. ........ .  ;:u 
Water pipe�, Japanese . . . . . . . •. . . .  40 
Well 10,000 or 20,000 feet deep . .. . .. 37 

r;;�ggt:; ��g!�:l�?�:::::::: �: : : : � ·:. �� 

'1' ABLE O.I!' CON'I'ENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

For the Weelc Ending July 21,1888. 

Price 10 cents. For .ale by all newsdealers. 
PAGE 

I. CHEMISTRY.-Improved Chemical Apparatm�.-A simple filter 
stand, an automatic stopper for analyses by reduction.-t illustra-
tions.. .. ................... .. ........................................... 10410 

n. CIVIL ENGINEERING,-Ruling Gradient.-How to determine 
the best gradient for a railroad, economical a�pect of the problem. 
-2 illuAt-rations ........ . ........................... ................... 10457 

rrbe Bi!! Warrior Bridge near Cordovn, Alabama.-A recent 
bridl!e of 298 feet span, it� general featuret::\ of construction and 
cap<:tcitv.-l illustration ................................................. 10460 

rrhe Panama Ship Canal.-Present condition of the work and 
future prospects. -l illustration . ...................................... 10459 

Ill. ELECTRICITY.-Electric Execution.-Note on Edison'8 plan·.for 
inflicting capH.al punishment ............... . ... .. .................... 1045i 

pi�fi��i��s�I��r�;:a����;;�fc ���������l1u�t���rln�:.�!.L�.�
,
. ��� 10456 

Practical Applications of Electric W eldin/l.-By O. K. STEWART. 
-The present aspect of this im portant question. aud what is now 
beinll done in practical work.. . . . .. . . . .. . .. . . . .. . .. .. .... .. ....... .. 104.56 

The Most Powerful Electric Lightin the World.-St. Catherine's 
lighthouse on the Isle of WI�ht.-A half Inchl arc of 60,000 candle 
power with carbons nearly 2� inches in diameter.-l illustration .. 10455 

IV. MECHANICS.-Automatic Spoke Lathe.-An American lathe as 
described by a European authority, a tribute to native ingenuity.-
2 illustrations ............. .... ..................... .. . .... ............ 10461 

V. MICROSCOPY.-Thiophen Green.-Note on a coloring matter, 
available for sections •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  10470 

VI. MINING AND GEOLOGY.-Coai Getting by Hydraulic Press.
A hydraulic press arranged to act as a substitute for explosives 
in dislod�ing coal.-l illustration................... .... . . ........ , 104.62 

Mica Mining in North Carolina.-By WM. B. PHfLLIps.-('on
tinuation of this interesting paper, treating of the genesis of 
micR ................ . .................................... .. ............... 10462 

Quartzites and Siliceous Concretions.-A most interesting- dis
cussion of this subject.-The formatIOn of chalcedony and other-
silicas, and the origin of geodes ... .................................... 10466 

VII. MISCELLANEOTJS.-French Shadows.-An easily arranged 
form of popular amusement!, capable of adoption for parlor repre-
sentation.-8 illustrations ............. . ... ,.................. ... 10466 

Science and Revelation.-'l'he relations of science and revealed 
religion conoidered by Prof. STOKES.-A plea for their harmony 
by t.he IiHeat mathematician ............... . .. . ........... ........... 10465 

The Royal Society.-Notes of exhibits at the conversazione of 
the Royal Society of May 8 .... ... . . . . . .. . .. . ......... . . .... ... . . ... 10464 

VlIL N A VAL ENGINEERING.-Improved Collapsible Life-Boat.-
A boat designed to enable ship� to carry a better equipment of 
Ufe-boats.-6 illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . . . . .  10460 

IX. 0 RDN ANCIll.-The Krupp Rapid Firing Gun.- A. new German 
machine gun.-Its capacity and ballistic power.-l illU!�tration ..... 104.61 

X. PHO'l'OGRAPHY.-Photogr"phs of Projectiles in Motion.-A cu
rious investilZation.with illustrations showinl.! the wave of conden-
sation formed by high speed projectiles.-8 illustrations . ........... 10463 

Photographs of the Eye by I:flash of Magnesium.-A photograph 
'showin/l: the retina of the eye as in total obscurity.-An interest-
ing contribution to physiology.-l illUstration ...... .... ... ... ....... 10463 

XI. SURVEYlNG.-The Omni-'l'elemeter.-An ing-eniouR instrument 
for triang-ulatiHg for distances WIthout calculation.-l illustration 10464 

Xl!. TECHNOLOGY.-Potato Starch.-Teclmical and chemical in' 
vestigation8 of this problem, and the formation of starch in t.be 
life of the plant . . .. ..... ........... ....... .. .. ...... ... ........... . .. . . .. lOOW 

XIII. GEOGRAPHY AND EXPLORATlON.-Dr. Von LnschRn's 
Journey in Asia Minor.-Notes of a recent paper read before the 
Berlin Geographical Society ....... ....... ......... . . ............... . 1046S 

The l1'rench Association in Aig-eria.-The tour of the (I"'rench AsSOCiation for the Advancement of Science.-Their examination of 
the artifiCIal oasis Oued Rir'.-4 illustrations .......................... 10468 

Tobacco Cultivath;m In the Dutch East Indies.-The cultivation 
and curing oftbe tobacco leaf for exportat.ion and for home con. 
aumption.-DilIerent methods adopted for the two UIIe8 ............ 104419 

Jeitutific �tutfieau. 
Salida Sprill�s and lU.lne ... 

As a health resort this young and growing city, with 
a present population of about 3,000, promises to rival 
Colorado Springs, Col. 

Situated in the heart of the Rocky Mountains, in the 
valley of the Arkansas River, at its junction with the 
South Fork, at an altitude of about 7,000 feet, and sur· 
rounded by lofty and snow-covered peaks, averaging 
14,000 feet high, with many hot and cold mineral 
springs of medical virtues at hand, and an equable 
climate devoid of sudden and severe changes, it offers 
superior advantages as a residence to consumptives 
and other invalids. 

Snow is seldom seen on its streets during the most se· 
vere winters. The high peaks by which it is surround
ed protect it from the protracted snow and rain storms 
sweeping in from the plains, that are so often experi
enced in towns adjacent to the easterly foot hills of the 
Rockies. Salida is Spanish, meaning a clear view. 

The Sedalia Copper Mine, of Salida, CoL, is one of 
the extremely few lucrative copper properties within 
the boundaries of a State where gold, silver, and lead 
ores predominate. It is located in the Rocky Moun
tains, in the valley of the Arkansas, on the line of the 
Denver and Rio Grande Railway, 100 miles west of 
Pueblo. 

On account of the low price of copper and the indiffer
ent management of its owners, it was abandoned for a 
time; but the recent advance in the metal attracted to it 
the attention of some skilled metallurgists, who leased 

. the property for a term of years and at once shipped the 
entire dump to market. They have since prosecuted 
the work with such judgment and activity as to yield 
them handsome returns, and are now shipping about 
seventy tons of its ore daily, the average grade of 
which is from 25 to 30 per cent copper. One vein of 
black oxide, one foot wide, averages 68 per cent cop
per. 

Owing to the difficulty in obtaining satisfactory treat· 
ment of the ore at the West, it is now shipped through 
by rail to New Jersey and New York, at a transporta
tion cost of $13 to $16 per ton. 

A tramway is in construction to connect the mine on 
the mountain side with the Denver and Rio Grande 
Railway, which will greatly facilitate operations. 

"te,. 

Zirconia Minerals. 

At the last meeting of the New York Microscopical 
Society Mr. George F. Kunz exhibited sand containing 
monazite, phosphate of cerium, lanthanum, and didy
mium containing froUl 0 to 17 per cent of thoria, from 
Hrindletown, Burke County, N. C., and monazite sand 
from Caravalhas, Brazil, stating that the demand for 
these minerals had greatly increased of late, owing to 
the rare earths zirconia, thoria, glucina, etc., which 
they contain, and which are now used for the mantle 
or hood of the new incandescent gas burner invented 
by Dr. Carl Auer, now Von Welsbach, of Vienna. 'l'his 
increased consumption has led to a search by the col
lectors and dealers in minerals in England, Germany, 
France, Russia, Norway, and Brazil, and more especi
ally in the United States, and so thorough has the 
search been that the prices of minerals which were 
considered rare a short time ago are now quoted at 
one-tenth to one·hundredth former figures. 

The minerals containing these rare earths are: Lan
thanite, sipylite, tysonite, uranothorite, orangite, tho· 
rite, clevite, lllonazite, beryl, yttrotantalite, alvite, erd
mannite, cerite, xenotime, fergusonite, aeschynite, al· 
lanite, zircon, endialyte, euxenite, samarskite, gadolin
ite, and bodenite. 

Of these, beryl, cerite, monazite, allanite, and zircon 
have been obtained in large quantities. 

Sipylite, orangite, and thorite are specially sought 
for. 

Monazite has been found at the following localities : 
Villeneuve, Ottawa County, Canada, a crystal of 
14� pounds ; Alexander County, N. C., at Milhol
land's Mill; Amelia County, Va., in 20 pound lump ; 
Norwich, Conn.; Ural Mountains, Mt. Sorel (\'ar. turne
rite), Tavetch(var. turnerite), Binnenthal, Switzerland; 
Southern Ural, River Sanarka; Arendal, Norway. 

At these localities the occurrence is of mineralogical 
interest only, except at some of the North Carolina, 
Georgia, and Brazilian localities, where it can be ob
tained in quantity for commercial use. 

In the North Carolina gold gravels of Ruth erford, 
Polk, Burke, McDowell, and Mecklenburg counties 
monazite is found in considerable quantities in small 
brown or greenish or yellowish brown monoclinic crys
tals, associated with chromite, garnet, zircon, anatase, 
corundum, menacanite, xenotine, fergusonite. epidote, 
columbite, samarskite, and other minerals. With these 
associations in North Carolina and at the Glade Mine, 
Georgia, have been found several diamonds. 

From these localities will be furnished tons of monaz
ite within t.he next twelve months. 

The Brazilian monazite is found at Caravalhas, 
Bahia, where its existence was made known about 
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point where it is wanted, and a number of tons have 
been sent to the United States. 

The best zircon locality is on the old Meredith Free
man estate, Green River, Henderson County, N. C. 
The lease was for 25 years in the hands of Gen. T. L. 
Clingman, of that State, who, as early as 1869, mined 
1,000 pounds of it, and who during that whole period 
never lost faith in the incandescent properties of zir
conia, but when the time of its adoption actually came, 
through some legal difficulties the General had forfeit
ed his leases, and 'hence failed to reap his reward. 

In Henderson County, N. C., and in Anderson 
County, S. C., zircons are found in large quantities 
loose in the soil, as the result of the decomposition of a 
feldspathic rock. The crystals are generally remark
able for their parfection, weighing occasionally several 
ounces, and are distinctive at each locality. The recent 
demand has also brought to light the existence of enor
mous quantities of zircon in the Ural Mountains and in 
Norway. 

Although in Canada, in Renfrew and adjoining 
counties, enormous crystals have been found up to 15 
pounds each, yet they are so isolated that it would be 
impossible to obtain a supply there. 

The new dellland has brought together _ore than 25 
tons o f  zircon, 1 0  tons o f  monazite, 6 tons o f  cerite, 
thousands of pounds of �alllarskite, and tons of allanite 
and other minerals. As a consequence, zircon is now 
offered at less that 10 cents a pound, monazite at 25 
cents, and sa mars kite at 50 cents. 

.... �. 

Why Mechanics are Out or ElDployment. 

There are !laid to be many thousands of mechanics 
and other workmen in Chicago out of employment. 
This is not aitogether due to local causes, says our con
temporary, the American Artisan, for it is true that 
men are constantly flocking here from every quarter 
expecting to find employment, only to find the labor 
market already glutted. The daily papers tell us there 
is a surplus of labor in other cities also, and conse' 
quently lar�e numbers are idle. Part of this is due to 
the rapid influx of people from other countries, who 
largely gravitate to the large cities. But in Chicago it 
is the fact that her own workingmen might be nearly 
all employed but for their own agitation and unwise 
demands. The strikes and the threatened strikes 
among the mechanics of the building trades at the be
ginning of the season had the effect of deterring many 
capitalists from making contracts for contemplated 
new building enterprises and other improvements, by 
an apprehension of delays and annoyances from labor 
disturbances. It is safe to say that the investment of 
millions of dollars, which at the beginning of the sea
son were ready to be put into new business and resi
dence structures in various portions of the city, was 
frightened into other channels on this account. All 
kinds of businesses dependent for a portion of their 
prosperity upon the amount of building which is 
being done feel the effect of this, as well as do the 
workmen themsel ves. 

.. tea. 

DecolDposltion of' Silk. 

Dr. Weyllately gave an account before the Physio
logical Society, Berlin, of the results of his further 
researches on silk. Among the products of decompo
sition of albumen and proteid substances, one is known 
as a snowy crystalline body, which is considered to be 
leucin, and is generally regarded as being also a pro
duct of the decomposition of silk. Since this substance 
may be obtained in large quantities by the decompo
sition of silk, the speaker had prepared it from this 
source and analyzed it, and has come to the conclusion 
that it is not leucin (amidocapraic acid), but rather an· 
other amidated acid, namely, alanin. Of the two pos
sible isomers of alanin, it is a·alanin which is obtained 
by the decomposition of silk . Dr. Weyl laid stress on 
the fact that Schutzenberger had also concluded that 
alanin and glycocol occur among the products of de· 
composition of silk, nothwithstanding that. during 
his elaborate and careful researches on proteids, he 
employed a method which is as unfavorable as can be 
imagined for determining this point, this result is now 
confirmed by the speaker's researches. Schutzenber' 
ger's further supposition, that an amido-acid of the 
acrylic series can be prepared from bilk, was not sup' 
ported by Dr. Weyl's analyses. 

.4 .... 

Long Run or a Furnace. 

Mr. G. C. Stone, of the New Jersey Zinc and Iron 
Oompany, Newark, N. J., reports that one of their two 
furnaces recently blew out after the longest blast ever 
made at the works, and the longest run on spiegel that 
has yet been made, being three years and two days. 
The product was: 

Tons. 
First year .................. , .... 3.340 

Second year . ...... .. .......... 3,443 

Third year...................... 3.090 

Total.... .... ........ .. .... 9,874 

Owt. 

10 

13 

8 

12 

Pounds. 

70 

57 

79 

94 

eight years ago by Dr. Orville A. Derby, geologist of The average yield of ore was only 31'5 per cent. The 
BraziL It occurs in large quantities as a beach sand, I spiegel averaged 19'55 per cent manganese. It required 
almost free from other minerals, as if concentrated. As 2 tons 9 cwt. 22 pounds of coal to th e ton of iron, and 
it occurs on the coast. it can easily be shipped to allY' made about 6,000 pounds slag to each ton of iron. 
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