
ESTABLISHED 1845. 

M UN N & CO .. Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 3()1 BItOADWAL NEW YORK. 
--- -- .========= 

TERIUS FOR 'I'HE SCIENTIFIC AMERICAN. 
(E!iiitnblh.hed t�4.j.) 

One copy, one year. for tile U. S., Canada or MexICo .... ...... ... ..... $3.00 
One cOPY. SIX months. for the U. S., ('ansda or Mexico ... ......... . . 1.;)0 
One copY,one year. to any toreign countl'Y,postafZe prepai d £0 16s. ad. 4.00 

R
�
m

JkW' &OC�.I. �l
e
B¥�:a��;.

n
c
e
lrri���

r
i ���rrk�r��t���i� ���

h
���k. 

The �cientifie American Sl1pplenlent 
(E.tahli.lted 1"76) 

is a distinctpaoerfroJTI the SCIENTU'IC AMERICAN. THE SUPPLEMEN'l' 
is issued wef'kly. Everv number contains 16 octavo pages, uniform in size 
with SCIENTIFIC A.lIEHICAN. '.rerllls of subscription for :SUPPLEMENT, 
$ 5.00 a year. for the U S .. Canada or Mexico. $6.00 a year, or £1 4s. 8d., 
to forel!!n countries belonging to toe Postal Uniol!. SlTI:zle copies 10 cents. 
Sold. tw all newsdealers tbrou/J"hout the country. See prospectus, last page. 

('fllllbill�d Ilnte!'ii.--'rhe SCIENT1FIC AMERICAN and SUPPLEMENT 
will be sent fvr one year, to one address in U. b. Canada or Mexico, on 
raceipt of sellen dollars. To foreiJ;m countnet', eight dollars and fifty cents 
a 1Jear, or £1 lis.Ud , lJostage prepaid. 

lJuildilig t:ditioll of Scientific Alnel'icnn. 
(Estnhli�hed 1 ��.).) 

lIRE BUILDING EDITION OF THE SCIENTH'IV AMERICAN is a large and 
splendidiy illustrated periodical, issued monthly. ('ontaimn� tloor plans 
and perspeclive views pertaining to modl?rn architecture. Each number 
is illustrated witb beautlful plates. sbowmg desirable dwellings. public 
bmldings and arcbltectural work lD g-reat varIety. To arcbitect.s omlders 
and an wbo cOlltemplate bui1(hng this work is invaluable. ' 

Single copi.e!" 25 cents. By mail. to any part of tbe United States. Canada 
<)r Mexico. $2.50 a year. To foreign countries. $3.00 a year, or £0 12s. 4d. 
Combined rate for '3UILDING EDITION witb ScrENTIFIC AMERICAN, to one 
address. $5.00 a year. To foreiga countries, $6.50 a year, or £1 6!o1. 9d. 
Combined rate for BUILDING EDITION :--;CIENTIFIC AMERICAN and SUP­
l'LEMENT, $9.00 a year. To fOfl?ign countries. $11.00 a year, or £2 5s. 2d., 
postage prepaid. 

.:XIJOl't Edition of the Sciell1ific .Alnel'icnl1 
(Established lS78) 

with WhICh iBlnCOrpol'ated •• LA AMERICA (�IENT [FICA E [NDUSTRIAL," or 
Spanisb edition of the SCIENTIFIC AMERICAN, published montbly. uni­form in Slze andtYPo'll'apbywiththe9CJENTIFIC AMERICAN. Every num-
Pn
e
J;��f:�

n
:x

a
p��i

t J�E�}1;�b�i;lt�d.ell�I�Y:���i��s �b��t
h
g
e
b���

s
b��i�

t
;�� 

West Indies, Mexico. Central and South America, Spaln and SpaDish pos­
sessions--wherever the Spanish language is spoken. THE :--;CIENTIFIC 
AMERICAN EXPORT EDITION nas a larg-e guaranteed circulation in all 
commercial places throughout the wor!d. $3.00a year, or £012�. 4d., post 
paId to any part of the world. Single COPles, 25 cents. 

MONN & CO., Publishers. 361 Broadway. New York. 

dr� J;h
ga��

f
�
s
�e�:: �a�:

m
�l\ 

i
:e�)tf���'s g��itl�xr6

e
��d�rO�iY lfb1f� 

& CO. 
� Readers are specially requested to notify tbe publishers in case o f  

any failure. delay. or irregularity in receIpt of papers. 

NEW YORK, SATURDAY, DECEMBER 5, 1896. 

c � 0111 "111110. 

(}1I11�traten art.H�If>� arp markpd WIth 1In a�t.P-risk.) 
Amber, production of .... ....... 408 
A mmoma gas condensation* .... 408 
Ancbor, Ryan's shore ............ 410 
Animal kingdom, census of ...... 411 
Animals and steam ............... 411 
Armor vs. shot* ................... 412 
Birds, tbe·speed of ..... . ....... 411 
B0tany. Roentgen rays in ........ 411 
Brooklyn sbore road, the ......... 407 
Car. mission. Rus8i�n· ............ 409 
Corns. cure for (7033) . . . .• . • . . . . . •  : 415 
Crat.er Lake, Ore/2:on* ............. 405 
Uiseases,�pecial. from mecbani-

cal devices .................... 407 

:;�:�fie abl�c��a·iar�·e:::::::::::� :U 
Hair •. false, facts abont ........... 410 
Heav,enl'3, the, for December ..... 407 
HOUSHs;country, inexpensive ... 4·3 
Hydraulic engine, Payne's* ...... 410 
L1braries. free, abuse of .......... 411 
Locomotive performance, good 406 
Lost, tbe, walking in ciFcles ..... 4 09 

Lunch counter. automatic· ...... 408 
Mail transport. new barbor ....... 406 
Mecbanical en#lineers, American 

�ociety of ...................... 407 
Mint building. a new ............. 411 
Natural history notes ............. 411 
Newspaper office, a nie:ht in." ... 409 
Poison plants. common.... ' ... 414 
Roentgen tube;an improved* ... 414 
Science notes. . . . . ... . ............ 410 
Serotb erapy ........................ 414 
Sbipbnildine:-. American .......... 400 
Shot VS. armOl"* .................... 412 
Slpbnn. a straw and peach pit* •. . 414 
Smokeless powd.ers tests .......... 407 
Sna.ke. a twoheaded.· ....... _ .  . .. 413 
Street cleaning in Berlin .......... 408 
'rree. the f.ountam ............. ·. . 411 
Tuberculosis, Dr. Salmon on ..... 411 
Vegetation a-l-1p civilization ...... 411 
Water curt.ainsC'tor bigh build-
we����': iilii8S�8' '(7039) .

.
..

.

.
.
.
. ::::::: m 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENl 
No_ 1092. 

"01' the Weel. T<;Hdino:: December 5, 1896. 

Price 10 cents. Ii'or sale by all nelll'sdealfufI;. 
PAGE 

I. AERONAUTICS.-Tests of Exploded Cylinders for Compressed 
l::Iydrogen Gas.-A val uable investigation into the proper material 
for h :-drogen cylinders f0r containing gas for field ballooning._ 17450 

II. A�-llHROPOLOGY.-Tbe Britisb AS80ciation.-Antbropolo,:!"y.­
Continuation of this important presidential address before the 
British Association ..................................................... 17451 

[II. A RCH..EOLOG Y.-Prebistoric European Art.-The result of re-
cent researches into the culture of ancient and prehistoric 
Europe........ . ... .......................... . ............. . ....... 17449 

IV. ASTRONOMY.·-Relative Motion of the Stars in the Lin� of 
Htght.-An authoritative presentatIOn of the present aspect of t bis 
triumph of modern astronomy. from the pen of Prof. EDWARD C. 
PICKERING. . .. . . .. .................. ........... ........... . ......... 17449 

V. R���iV�:��'-;�\�:;t��\fs�p
a
�:Si�i�:,

a
���Dp�fr���_�illt

h
s� 

trarion, ... .............................. ................................ 17450 
VI. CH EMI8T R Y.-Contributions to a Knowledge of the Rancidifi-

cation of Fats ........................................................... 17450 
Ifreezinc Points of Organic Compounds and of AlcohoL ......... 17457 

VIii DAI tty FA RMING.-Tbe Dairy Show .-'l.'wenty-first anhual 
exhibition under the British Dairy Farming Association.-Steril-
ization of milk 011 a large scale.-3 illustrations .............. ....... 17�51 

VllL ELEI;'l.'IHCITY.-Motor for Driving Centrifugal Pump.-
1 illustration..... .......... ...... ............... . ................... 17457 

IX. HISI'ORY OF 8CIENCE.-Phrenician Mining.-An interesting 
cbapter in tbe bistory of mining.-Mining and metallurgy in the 
ancient worlo ............................................ ............... 17449 
. P.ro.phecies of Bacilli.-A curious point in the bi8tory of SCIence. 

-!-PredictiODs l)f Jhe J{el'm theory . .................................... 17448 
X. MEDICAL AND HYGIENE.-Medico-Mechanical Gymnastics.­

By Dr. A. LEVERTIN.-Curatlve u.ymnsstICs, elaborate apparat us 
for carrymg out the rational application of gymnastics as a 
health produf!er.--6 Hlustrations ....................... .............. 17447 

The Effects of Snun· on tbe Human System.-Snuff pOisonine-, -
'l1be bad effects of snuff taking shown by cases cited ................ 17448 

XI. METALLURGY.-Historical and Technical Sketch of the Origin 
of the Bes::;emer Process.-By Sir HENRY BESSEMER.-A paper 
presented at the New ¥orkmeeting of the American SOciety of 
Mechanical Ene-ineers.-A paper of /lreat hlstorical importance in 
VIew of the recent Bessemer-We�ks controversY.-18 illustrations. 1745..4 

XII. MISCELLANEOUS.-PreservatlOll of Color in Museum SpeCl­
men:ol.-A very practical article on the preservation of colur in or-
ganic specimens by preservative fluids ............................... 17450 

Note on Human Nourishment. ...................................... 17448 
Engineering Notes ................................................... 17458 
ElectrICal Notes ..... ....... ............... .................... .... 17458 
J\li!'"cellaneous Notes ............................................. .... ]7458 
Selected Formul", ........ :. ....... ..................... ...... . .... 174;'9 

XLII NA'l'URAL HIS'l.'ORY.-Efi'ect of Heat Opon Animals.-An 
interesting POInt in the nature of animals.-Practical considera-

X I J�OoR)f��W���������ffi�b
i
�

a
tte 'rr;estiilg' of' 'Siiloke'le'BS 'POW: 

17448 
ders.-A very valuable article on the modern testine- of guns and 
the application thereto of the refined devices of modern science. 
-6 illustratIons................ ............................... . ..... 17460 

XV. PHO'l'OGRAPHY.-Hand Camera and Novel Focal Plane Shut­
ter.-A recent portable camera with magazine attachment and 
novel sbutter.-l illustration .................... ...................... 17459 

XVI. PSYCHOLOGY.-'l'he New PsVc�ologv.-The lnternational 
Psychological Congress of 189f3.-By HERBERT fliRNEST CUSH-
:S��h���;.��:��; �of

n
�
r
J�

u
����i�?p���s

n
�iid

s
�l

n
{�e °ir���

e
io 

be covered ................................................................ 17453 
XVII. SOCIAL SCIENCE. Tbe Relation of tbe �odern Sy.tem of 

Industry t,o intellectual Development.-By C'ARROJ,L D. WRIGHT. 
-'l'h9 development of the nperative under the new conditions 
brOlH!ht about by the conditions of the modern industrial 
world ...................................................................... 17159 

XI'ItI.-'l'ECHNOLOGY. - The Removal of Iron from Drinkinu 
Wat er . • . . . . . .. . . .. . . . . . . .. . . . . . . . . . . . . . . . . . .  . . . .  . .  _ .... _ ................ 17467 

A NOTABLE EVENT IN AMERICAN SHIPBUILDING. build the large ocean steamer as cheaply as the English 
It is not putting the case too strongly to say that no and German firms, there is every reason to hope that 

event in the history of American shipbuilding has had we soon shall do so. At the last visit of the British 
greater significance than the recent placing of an order ironmasters to this country they freely admitted that 
by the Japanese government with the Cramps Ship- manufactured product was turned out more cheaply in 
building Company, of Philadelphia, and the Union this country than was possible at home, and this in spite 
Iron Works_ of San Francisco, for the construction of of the higher wages. They attributed the difference to 
two war vessels. It marks a forward step in the de vel- improved machinery, skillful administration and 
opment, or rather rehabilitation of our marit.ime inter- greater efficiency of labor. There is no reason to sup­
ests, as notable in its way as the floating of the first pose that we have reached the limits of progression 
steel cruisers of our new navy some dozen or more years along these lines in our shipbuilding industry, and it is 
ago, or the recent successful trials of our three first- reasonable to look for a time, not far distant, when 
class battleships during the past twelve months. orders for European passenger and sailing ships will be 

The action of the Japanese government in intrusting freely placed in American yards. 
the building of two of the crack ships of its present • .. 

programme to American builders proves that the uni- GOOD LO COMOTIVE PERFORMANCE WITH HEAVY 

form excellence of the ships and material which have LOADS. 

been turned out of American yards has had its On the occasion of a recent trip by our representa-
effect. It means that, in the estimation of the young- tive from Philadelphia to Jersey City over the Penn­
est and most progressive of the naval powers of the sylvania Railroad, some exceptionally good running 
world, our work is fully up to the standard of the old- was done by the company's well known compound 
est and most experienced yards of Europe. Not, how- locomotive No. 1515. The t.rain consisted of thirteen 
ever, that we needed any such indorsement. Ships cars of more than average weight, as will be seen from 
like the battleship Indiana, the armored cruiser Brook- the accompanying figures, and it was hauled over the 
lyn, and the protected cruisers Minneapolis and Colum- division in two hours and twelve minutes, or one 
bia, are as fine vessels of their class as are to be found minute less than schedule time. 
afloat to-day; but, still there is one circumstance which In reply to our inquiry, Mr. Thomas U. Ely, chief 
gives special importance to the action of the Japanese of motive power, writes us : 
in placing this order with us, and this is that they have "This locomotive is a compound, and was built in 
but lately emerged from a warin which their victories 1892 as an experiment to enable us to get some in for­
were won by the type of vessel which they are now hav- mation in regard to the compounding principle. It 
ing built in American yards. They are, therefore, was the first locomotive with seven foot driving wheels 
specially qualified to judge of its value, and would built in modern practice up to that time. It has done 
naturally wish to place the order with those firms excellent work and seems well adapted to hauling 
which are best qualified to carry it out. heavy trains at a high speed. 

The contracts were awarded after mature delibera- " The train on which your representative rode from 
tion, and a thorough consideration of plans submitted Philadelphia to Jersey City on October 4 consisted 
by European builders, the Japanese commissioners of thirteen cars, as follows: 

having first visited the various shipbuilding yards in 
this and other countries. 

The new ships will be405 feet long, with 45 feet beam, 
and about 17% feet draught, the normal displacement 
being 4,760 tons. They will have high speed-about 
22� knots-and will be heavily armed, carrying two 
8 inch guns of the semi-rapid fire type, ten4 '7inch rapid 
fire guns, twelve 12 pounders, two 6 pounders, and two 
2� pounders. It will be seen that they are enlarged 
Yoshinos, a type of swift, powerfully armed cruiser, of 

Weight of 
Equipment. 

Pounds. 
Two sleeping cars. . . . . . . •.• • • . •. . . .190,000 

Three coaches . •• . . . . • . . . . . . . . . . . . . .  196,800 
One di ning ear. . . . . . . . . • • . . . . . . . . . .. 95,000 
Two mail cars . ....... " . . • . . . . . . . . .  125,600 

One baggage car .. • . . . .  .... . . . . . . .. 55,000 
Four express cars . . . . .............. . .  210,400 

Totals .. . . . . • • • • • • • • • . . . .  872,800 
Locomotive . . . . • . . • . . . . • • • • • • • • . . . . •  

Tender ....... ... ' ................. . 

moderate size, which rendered good service in the ope- Total weight of truin • . . • . . . • . . .  

rations of the late Chinese war. "The steam pressure was 205 pounds." 

Weight with 
Lading. 
Pounds. 
197.500 
216,300 

95,000 
201,600 
95,000 

330,400 

1,135,800 
145,500 
77,000 

1,358,300 

There is every reason to expect this successful compe- No. 1515 is a two cylinder compound, with two out-
tition of our home yards with those of the world will side cylinders, 19� and 31 inches in diameter, with 28 
open the way for an extended connection with thqse I inch stroke. It has piston valves 12% inches in diame­
countries whose navies are built abroad. Japan itself· ter, which are placed in the saddle within the frames, 
is evidently aiming at naval supremacy in the Pacific, and, therefore, between instead of on top of the cyl­
and will undoubtedly call for ships faster than her inders. The hurricane deck is carried at the level of 
yards can supply them, and the various South Ameri- the cab floor and just clears the top of the cylinders, 
can republics are entirely dependent upon foreign ship- being curved down in front of them to the regulation 
builders for new vessels. Our great shipbuilding con- height of an ordinary pilot. The boiler is of the BeL 
cerns on the Atlantic and Pacific coasts are advantage- pane pattern, with a firebox 3 feet 4 inches wide and 9 
ously placed for competition. They are nearer in some feet long. The drivers are, as stated, 7 feet in diame­
cases by many thousands of miles, and we have, more- ter, and as the boiler is 65 inches in diameter, it is nec­
over, all the advantage which our excellent relations essarily carried very high, the center being 9 feet above 
with these peoples, especially on the southern conti- the rails. 
nent, undoubtedly gives us. The truck wheels and those und er the tender are 

The securing of these contracts is another evidence unusually large, 42 inch, the tender being of the Eng­
of the wisdom shown by the government in decreeing lish type, six wheeled, with a rigid wheelbase. It 
that the ships of the new United States navy should weighs 77,000 pounds when loaded with 3,000 gallons 
be built in American yards and entirely of American of water and 15,000 pounds of coal. 
material. It required some courage to do this at a Referring again to the table of weights, it will be 

time when the cost of building warships was much noticed that 568 tons were hauled for a distance of 90 
greater in this country than in Europe, the art miles at the rate of over 40 miles per hour, and we are 
being yet in its infancy. And yet III no other way informed that the locomotive was working well within 
could the naval shipbuilding industry have been re- its maximum power. This is as fine a performance III 

suscitated in this· country. The enormous first cost of hauling a heavy train at express speed as has come 
the necessary plant for the manufacture of armor and within our notice, and it proves that there are cer­
machinery would have prevented any private corpora- tain classes of work for which the compound is sp�cially 
tion from undertaking its erection, unless they were adapted. Recent experience both in this country and 
sure that a certain amount of orders would be abroad seems to establish the superiority of the simple 
forthcoming each year. And, although the earlier engine for exceptionally high speeds, aud it is signifi­

ships were costly, it was not l.ong before the many im- cant that in the recent racing from London to Scot­

proved and labor-saving methods which American es- land the latter type did most of the work. At lower 

tablishments introduced into the manufacture of ships, speeds, and with heavier loads, the compound begins 

guns and armor enabled them to make a rapid reduc- to show an economy. 
tion in the price of their bids for government work. • , • • • 

This was shown at the bidding for the last three battle- A Nnv Harbor Mail TI·ansport. 

ships authorized by Congress, when the prices showed The plan begun last August of having the foreign 
a reduction of from twenty to thirty per cent over the mails transferred to special tugs while the steamers were 
cost of the earlier battleships contracted for a few detained at quarantine, and transported to the various 
years before. railway terminals direct without going to the New York 

Incidentally it should be mentioned in this connec- office and then to the respective transportation lines, 
tion that there is no greater stimulus to the creation of has operated so well during the past few months that 
a merchant marine than is offered by a liberal policy the post office department at Washington will recom­
of naval shipbuilding. The costly plant, the expert II mend to Congress the building of a special mail trans­
workmen and the skilled designers which are essential port boat of rapid speed fitted up with sorting bins 
to the success of naval yards, whether public or pri-' and tables similar to the present railway mail cars, 
vate, exercise a powerful stimulus upon the general which will meet incoming vessels and take the mails off 
shipbuilding interests of the country. The firm that at quarantine. Then on the way up New York Harbor 
can build an Indiana or a Massachusetts is well equip- the clerks will quickly distribute and sort the mail mat­
ped for the construction of a St. Paul or a St. Louis. ter intended for the different roads. It is calculated 
There ought to be no reason why we should not com- I much time will be saved in this way and a more prompt 
pete for Atlantic liners as �uccessfully as we have done l delivery of the mails insured. The proposed vessel is 

for these Japanese warships. If we cannot at present to cost $40,000. 
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