
370 

',itutifir �mttiran. 
� 

ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

TERMS FOR THE SCIENTIFIC AilJERICAN. 

(Established lS4;).) 
One COPY. one year. for the U. S .• Canada or Mexico .. ......... . ...... $3.UII 
One COPY. six months, for the U. S .• Canada or Mexico . .... . .. ....... I.J,O 
One COPY. one year,to any foreign country, postage prepaid, £0 10s.5d. 4.00 

Remit by p ostal or express money order, or by bank draft or check. 
MUNN & CO.,OOl Broadway. corner Franklin Street, New York. 

The �cienti1ic American Supplement 

(Established IS76) 
Is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 

�f: :
C
;::r

T
���

C 
tl}�

\lt���8an�e
:

I�� ������rii��n
a 
f
��a��6tl�l

E
rs��l: 

to foreign countries belonging to the Postal Union. Single copies 10 cents. 
Sold by all news deal ers throughout the country. 

Conlbined U.ntes.-'rhe SCIENTIFIC AMERICAN and SUPPLEM1i:NT 
will be sent for one year, teJ one address in U. S., Canada or lrlexico, on 
receipt of seven dollars. To foreign countries. eight dollars and fifty cents 
a year, or £1 14s. ltd .• postage prepaid. 

Buildina: Edition of �cieD[iftc American. 

(Established ISS;).) 
'rHE BUILDING EDITION OF THE SCIENTIFIC AMERICAN is a large and 

:�13n����e�n��t��!�� g��t�?�f:g �6s �gd�gn!��h{t�������in�a�g��u�b�� 
is ilPustrated WIth beautiful plates, showing desirable dwellings, public 
buildings and architectuml work in gr eat variety. 'I�o architects, builders, 
and all wao contemplate building this work is invaluable. 

Single �opies 25 cents. By mail. to any part of the United States. Canada 
or Mexico, '2.50 a year. '1'0 foreign countries, $3.00 a year, or £0 12s.4d. 
Combined mte for BUILDING EDITION with SCIENTIFIC AMEHI(,AN, to 
one address, $fJ.OO a year. To foreign countries, $6.50 a year, or £1 fls. Bd. 
Combined rate for BUILDING EDIT[ON, SCIENTU'IC AMEHICAX. and 

�gs't�i:���!i!.9.W No 
yea.r. To foreign countries, $11.00 a year. or �� 58. 2d .. 

Export Edition of the ScientillC' American 

(Established 1878) 
wi�h which is inoorpomted" LA AMERlCA CIENTIFICA E INDUSTHIAL," 
Or Spanish edition of the SCIENTU'IC AMERICAN. published monthly. 
uniform in size and typography with the SCIENTIFIC AMEUICAN. Every 
number contains about 100 pages, profusely illustrated. It is the finest 
scientific industrial export paper published. It circulates throughout 
Cu,ba, the West Indies, Mexico. Central and South America. Spain and 
Spanish possessions -wherever the Spanish language is spoken. 'I'HE 
SCIENTIFIC AMERICAN EXPORT EDITION has a large guaranteed circula­
tion in all commercial places throughout the world. $3.00 a year, or 
j!() 12s. 'd .• p ostpaid to any part of the world. Single copies. 2i> cents. 

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

IT'The safest way 'to remit is by postal order, express "money order, 
draft or bank check. Make aU remittances p ayable to order of MUNN 
&; CO. 

an'riai���t
e�l:�� �f:i-��trl�����C�?pr��iVa��8�ubliBhers in ca�e of 

NEW YORK, SATURDAY, JUNE 11, 1898. 

Contents. 

(lJlustrated articles are marked with an asterisk.) 

Aluminum. soldering of .......... 371 Mills. tide. of Brooklyn .......... 371 
Books ................ .............. 381 Nose competItion ... ..... . . .. . .... 380 
Brain. how it works .. .. . . . .. .... . .  380 Notes and qu eries ................. 381 
Broadsword exercise* ............. 376 Patterns and models .............. 373 
Condenser for vacuum pans· .... 373 Plankton, centrifugal method of 

��lr:..�r:e.
R�g:ia�f:::::::::::: ·

. g�� Pla�1�!i-���:ii:l (li Bami'::::::::. ��� 
Economical , too poor to be ...... 373 Powder, smokeless ................ 370 

mfe��r��fy
O� t���ic;:ris . Eiposi� 

372 t���in����t��rn��� �:.:: :::: ::: �+l 
tion ....... , ........... ......... 371 Regulars, men of science of ..... 371 

Electric lamp. heat of the ........ 373 Santiago cam paign. ............... 370 
Exposition. Omaha. opening .. ,. 371 Santiago harbor. reconnaissance 
Forts. some American· ........... 377 of* .... : ..................... 370. 375 
Guns, steel wire· .• . . . . . . . . . . . . . .  372 Science nJtes ...................... 374 
Guns, 13-incb· ............... ..... 375 Shipping. waste of ................ 372 
Inventions, index of .............. 381 Signa l service, coast ........... .. 371 
Inventions recently patented .... 380 Spaill'sforeign trade ............. 374 
Kettles. Indian· ................... 379 Spmyin� deVIce for carbureters*373 

�lFeb�!t�����.���� .t.���.����:::::: �� �t:rJ�,
r�g:i�aft���::::::::::::::: g�� 

Miscellaneous n o t e s  snd re- SUPPLEMENT, current ........ : .. 3'j5 
ceipts ........................... 374 Underdrain reasons why we. ..... 373 

TABLE OF CONTENTS OF 

Scientific American Supplement 
No. 1.1.71.. 

For the Week Ending June II, 1898. 

Price 10 cents. For sale by all newsdealers. 
PAGE 

I. Cl VIL ENGINEERING.-History of the Stone Arcb.-By Prof. 
M. A. HOWE.-H illustrations ............................... .......... 18737 

The New Snow Plow of the Rhaetian Railway.-I illustration ... 187" 
II. ECONOMICS.-American Competition in Europe ................... 18738 
III. KITES.-Kites: Their Theory and Practice.-Theoretical Princi-

p les.-By Capt. B. F. S. BADEN-POWELL.-4 illustrations ........... 187'2 
IV. MATIllHIA MEDICA.-Remarks on Rhus '1'oxicodendron.-By 

LOUIS F. FRANK.-3 illustrations ...................................... lSH7 
V. MIllCHANICAL IllNGINIllEHING.-Ladle Crane for Steel Works. 18745 

The Jelman·Wepp Crusher.-l illustration ......................... 18H5 
VI. METALLURGY.-Tbe Metals Used by the Great Nations of 

Antiquity ................................................................. 1873' 
Vll. MISCELLANEOUS. - Apparatus for Distributing Railway 

Tickets.-1 illustration .................................................. 18744 
El ectrlcal Notes ....................................................... 187a9 
Miscel!tweous Notes .. ........ . ... .......... .... .. ................. 1873� 
Miscellane0ft8 Farmulm ................ ............................. 18'i'39 

VIII. NATURAL HISTORY.-The Solemn Apes of Indo-China.-1 
illustration ................. ............................................. 187'6 

IX. P A '1' ENTS.-Negotiable Paper for Patent Rights .................. 187H 
X. SANITARY ENGINEERING.-Sewage Disposal.-By BENJAMIN 

F. LA RUE.-I illustration .............................................. 187� 
XI. TRAVEL AND EXPLORATION.-Exploring a Great Australian 

Desert .................................................................... 18H6 
XII. W ARF A RE.-Great Britain's Neutrality.-I illustration ......... 1873' 

The Armies and Navies of the United States and Spain.-2111us-
trations ................................................................... 187'0 

The StrategiC Value of Cables ..... ................................. 18HO 

CONTENTS 

Of tbe June Number of the 
�CIENTIFIC AMEIUCAN, BUlLDlN<J EDITION. 

(Illustrated articles are marked with an asterisk.) 
Albany caPitol. the completion Pubhc weighing hoose of Bre-

cha�ei.':Ne;,;:tiireciiriieformed: 107 Res�'i::'�e"ai"'N ,;,:.; "ii'a·v·e9�. 92 
at New Utrecht. L. I .. .. .. 102. 105 Conn ... ..... . . .. ......... .... 96: 106 

Cottage at NewHaven.Conn.*94..106 Residence at B e n s o n h u r s t. 
DwelllnIV model. at HackensMk. L. I. ... . . . . . . . .. . . .. . . . ... . . . .  95. 105 

N.J . ....................... 100.105 ReSidence at B r i d g e p o r t  

DW���l. .. 
m�.���:���:.';.�.��ilH: 106 _Jle���'!;�c·e"ani':·O;;ki·i·�o.�: 105 

Father of village Improvement . 
Mas •. • ..... : .................. 97: 105 

Hei��l:�1
8cham bers 'iilu{edlie: 

93 �bge�\�f ���;M�br::f:me'ni �:: ::: :: 1� 
val houses ...................... 106 Stone re�ddence and stable at 

How to heat a vill8lle bouse ..... 106 Yonkers. N. Y ..... . ..... 93. 98. 99 
Losses in tlreproof buildings .... 107 Steel ceilings and wainscoting ... 106 

Ii���f:!3tures'iri'omce buiidiiigs 
1� ��iI�i�il�h 1!g:�nith

e�8a�e� 107 

Paris Bazar de la Charite ........ 107 York City, N. Y ....... : .... 104.10.'> 
1'Iantingof private grounds . . .... 92 Wax polish for hardwood 1I00rs' 107 

Subscription, � a year. Single copies,2i> cente. 

J ,itutifi, �mtri,au. [J UNE I I, 1&)8. 

THE SANTIAGO CAlIU'AIGN. improved powder of this class has been carried on for-
It is gratifying to learn that several thousand troops eign warships in all climates and weathers with perfect 

have been dispatched to assist in the reduction of safety, and the time has surely arrived when we can 
Santia.go and the capture of Cervera's fleet, and that a venture to adopt that form of smokeless powder which 
second division will follow at an early date. It is stated our experts have determined to be the best. 
that the force includes a battalion of engineers, some The advantages of the smokeless over the old type 
batteries of light and heavy artillery and several de- are many and valuable. The discharge of a brown 
tachments of infantry. Accompanying the troops is a powder, especially in the larger guns, is accompanied 
complete engineering equipment. The heavy batteries with enormous volum.es of dense, opaque smoke, 
are supplied with 5-inch siege guns and the light bat- whereas the smokeless powder produces only a faint 
teries carry 3' 2-inch guns. mist or haze, which is quickly dissipated. The one 

This indicates that the plan of campaign contem- produces a large amount of residue .which fouls the 
plates the reduction and capture of thl' forts at the en- gun, the other produces but little residue and leaves 
trance of Santiago Harbor, a step which, as we pointed the gun practically clean for the next round. The 
out last week, is absolutely essential, if it be true that smokeless powder is far more powerful weight for 
the entrance channel has been thoroughly mined by weight, the charge of brown powder for our 12-inch 
the Spaniards. It would be taking a' needless risk to gun weighing 425 pounds, whereas the charge of cor­
send our ships one by one through a narrow channel dite for the 12-inch wire gun weighs only 167� pounds. 
sown with mines. By the capture of the forts we can Smokeless powder burns very slowly, giving off it!! 
obtain possession of the cable connections which con- gases gradually, maintaining a fairly even pressure 
trol the mines, and with the firing station in our hands throughout the whole bore of the gun, thereby ena­
ami the guns silenced, Ollr fleet could enter the inner bHng a hIgh muzzle velocity to be obtained with a 
harbor intact and give batUe to Admiral Cervera's comparatively low maximum pressure in the gun ; 
ships in the best possible fighting condition. whereas the brown powder burns more quickly, pro-

Since the successful reconnaissance made by Commo- ducing a less uniform pressure throughout the travel 
dore Schley, our squadron off Santiago has been of the projectile in the bore. Fifteen tons to the 
strengthened by the arrival of Admiral Sampson with square inch is the limit of pressure which our guns 
several powerful ships. The cOlllbined fleet before are designed to stand in service. With brown powder 
Santiago now includes the first-class battleships this pressure is reached at the instant of firing, the 
"Iowa," "Ma,sachusetts" and" O regon," the second- charge is less gradually converted into gas, and as 

class battleship" Texas," the armored cruisers "Brook- the projectile travels along the bore the pressure rap­
lyri" and "New York," the protected cruiser" New idly falls, owing to the increased volume of the space 
Orleans," the unprotectea cruiser " Marblehead," the behind the shot. With the smokeless powder, a much 
auxiliary gunboats "Mayflower," " Eagle" and higher velocity may be obtained without exceeding 
"Vixen," the auxiliary cruiser" Harvard," the torpedo the normal pressure of fifteen ton!'. This is due to the 
boat "Porter" and other craft of less importance. fact that the powder burns more slowly, more gas be­
The guns in the four battleships, two armored cruisers ing given off as the shot travels along the bore. The 
and the protected cruiser available for an attack pressure is maintained at a high level up to the time 
on the fortifications are more powerful and pro- that the projectile leaves the muzzle, and consequently 
bably more numerous than those on the fortifi- the velocity is proportionately increased. The muzzle 
cations and the .. Christobal Colon." There are velocity of the 6-inch gun on the .. Massachusetts," 
mounted in these seven ships no less than one hun- which uses brown powder, being 2,080 feet per second, 
dred an d eight guns of 4-inch caliber and upward, the whereas the 6-inch gun on the" New Orleans," using 
list including eight 13-inch, six 12-ineh, thirty-eight 8- smokeless powder, has a muzzle velocity of 2,642 feet 
inch, twenty 6-inch, twelve 5-inch, four 4'7-inch and per second. 
twenty 4-inch. The concentrated fire at close range of By the introduction of smokeless powder the muzzle 
this tremendous battery, forty-two of which are rapid- velocity of our guns could be raised from 400 to 500 feet 
fire guns, aided by an attack by the siege guns of our per second without exceeding the safe maximum pres­
troops on shore, should make short work of the forti- sure for which the guns were designed. Increased 
fications, powerful as they are. What was left of the velocity means a more level trajectory and a greater 
forts would be easily carried by assault from the rear. penetration. When to these advantages are added a 

The fall of Santiago and capture or destruction of slllokeless discharge and the ability of the gunner to 
the Spanish fleet in the West Indies would be as· de- take note where the projectile strikes, the immense 
cisive and far reaching in its effects as the brilliant vic- superiority of the smokeless powder is manifest. 
tory of Dewey in the Philippines. Excellent smokele;s powders have been produced in 

• '.' • comparatively small quantities by our government ex-
SMOKELESS POWDER, perts; but the private manufacturers have not as yet 

Although the war is not many weeks old, it has been turned out successful smokeless powder in large quan­
waged long enough to impress upon the combatants tities. If they apply themselves to the task in good 
many important truths which were understood in a earnest, they can undoubtedly equal or surpass the 
vague way' before the conflict, but were never appreci- products of European factories. It is to be hoped that 
ated at their full worth until now. We have drawn at- a healthy rivalry will spring up in this important in­
tention in a previous issue to the lessons of Manila Bay, dustry, and that before long an efficient, stable and 
chief among which is the vital importance of good thoroughly reliable smokeless powder will be in gen­
marksmanship as the decisive factor in a naval fight. eral and exclusive use in the heavy guns of both our 
The excellent work of our gunners was nothing more army and navy. 
than we all expected; it was in keeping with the tra- • • • 
ditions of our navy, and in the present war, just as in THE CENTRIFUGAL METHOD OF COLLECTING PLANK-

all those that preceded it, the efficiency of our gun crews TON, THE BASIS OF FOOD SUPPLY FOR AQUATIC 

is the result of much patient and careful practice at the AN IMALS, 

targets during the ordinary routine of peace maneu- The Rhode Island Experiment Station is carry'ing on 
vers and cruises. investigations, not only on land, but also on water 

It is our duty, however, to draw attention to the fact farming, since in the near future increasing attention 
that our ships are laboring under a serious disadvan- must be given to all possible sources of food supply 
tage in having to use the smoke-producing and obso- for man. 
lete brown powder with which they are supplied, instead As indicated by his annual report for 1897, Dr. Field 
of the modern smokeless powder, which is in universal has been experimenting upon reliable methods for de­
use throughout the world. In every engagement which termining the relative economic value of water areas 
has taken place, not even excluding the Manila fight, (i. e., of ascertaining how many fish, crabs, oysters, 
eyewitnesses have noted the fact that our ships were clams, etc., any given particular area of water can sus­
speedily enveloped in dense clouds of �moke produced tain). This i!' of special interest to Rhode Islanders as 
by the fire of their own guns. The smoke in some cases a relatively large area of the State is shallow water 
hung like a pall about the ships, completely shutting particularly adapted to aquiculture, i. e., marine farm­
out the object of attack from our gunners and pre- ing. 
venting them from observing the flight of the project- The conditions governing the occurrence and growth 
iles. This was the case at times at Manila, it seriously of the microscopic plants and animalci which constitute 
impaired our work at San Juan, and the same trouble the fundamental food supply of the edible marine fish 
occurred in the recent reconnaissance at Santiago. and shell fish are manifold, and necessitate local obser­
The objections to brown powder were powerfully ill'IlS- vations and records. Yet the conditions warrant this 
trated in the last named conflict, owing to the fact labor, for in its scientific and economic aspects the 
that one of the ships, the" New Orleans," was using question is one of great importance. It has been shown 
the smokeless powder (cordite) which has been adopted that water areas under cultivation yield per acre a 
in the English navy. She was not at any time shroud- far larger quantity of nitrogenous food for man than 
ed in smoke, and eyewitnesses spoke in glowing terms does a corresponding area of land. 
of the accuracy and rapidity of her fire. The writer points out that attempts to collect the 

How it comes that our ships, with the one exception m atter in suspension in samples of water, for strictly 
mentioned, are supplied with old fashioned powder accurate determination, either by biological methods 
when powder of a far more efficient type has been in with nets and filters, or by chemical means, have been 
use in other navies for five or six years is a question prolific of errors, and that practically little advance has 
that we are unable to enter into fully at this time. been made, chiefly owing to inadequate method, of 
There has been a reluctance on the part of our author-

I 
collecting, the average error being at least fifty per 

ities to supply the ships with high explosive powder, cent. 
because of its dangerous character; but of late years By the use of a special, iarge centrifugal tIlacbiae, 
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