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'Ve feel constrained to urge again the necessity for 
the addition of more armored cruisers to our navy. 
T he naval appropriation bill this year is, we believe, 
not yet past the stage where i t  i s  possible for changes 

I to be made, and we are firmly convinced that the inter
ests of the country will be served by the reconsidera

======================= tion of this very important question. We think that 
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the bill, as finally signed by the President, ought cer
tainly to include provision for at least two or three of 
this invaluahle type of ship. Even if they were to be 
included at the cost of s ome of the coast defense moni
tel'S already provided for in the bill, we are strongly of 
the opinion that the new programme of construction 
would gain in strength. If i t  is considered that the 
monitors are imperatively needed, the appropriation, 
large though it already is, should be increased to the 
extent necessary for the construction of more of these 
serviceable ships. 

T he fact that Spain has a fleet of 20-knot, heavily 
armed and armored cruisers at sea, threatening to strike 
at one of half a dozen important points, and capable, 
after striking a blow, of escaping by virtue of its supe
rior speed from our powerful battleships and monitors, rrHE BUILDING EnITIO� OF TFIE SCIENTIFIC AMERICAN is a large and 

�r,IJ����:re�n��t;f!;� �����r�fl�� ��s':ri'gd:�n!��hlt�������inla�go£ul\i��� emphasizes the value of this type of vessel both for 
is Illustrated wIth beautIful plates. showin g desIrable dwellings, publIc offense and defense. For it is evident that the proper 
�gg�W�ll��%,�[�::;�r;;��"iJ.;fct��� �'tf:;�r���';��aIJ�obr�.chltects , bUIlders, 

safeguard against a fleet of armored cruisers i s  a fleet 

ors���igg,P1��;;55 ;:�':,�.;.. '1"0 '��e�n a�KJ';["\�:, \�1MJU�i;�� r�t�;elb ���.a4�� of the same kind, having the same combinations of 

�a:;:,�����s��\�.M'';. ��!�DW; f�:�1��o�0:A;'�iC������'I�e�r�I6�l<1�i�'9� I high speed, powerful guns and good protection. At 

�g��}���E�'i�e$9li.)ra ��ir�n�6GfO����Ig�;in�il���$1I.'f},ca :,,��,:;�c�'i,s. ��� present we have only the "Brooklyn" and the 
postage prepaId. "New York," If we had but twice this number. we 

Export Edition ot the Scientific American could dispatch the quartet against the Cape Verde 
(Established 18,,/ojj 

fleet, with the certainty that they could catch and 
;it�p��t�� �dYtpg�p��a\t�Us�tEIi���CtM��I�N.ICpt6ii���du�'f�Jt�l;: destroy it But, as Illatters stand, we have no two 
��:;''i,re� ��n�i:lh:na\��fof&ia���e'::��otg,e

S�I�Imiit��'i�:"EI�'?:-ftie 1ftri�7t armored ships with sufficient speed to enable them 

c';ig�:ifJi'e iw\�'s�trt��i�;:��!;�g:ce����\S�'i,'ii s�ttf:rl%a;:;�a:���y;;h?nJ to crn ise in company with the •• Brooklyn" and •• New 
�g��:�IF�gsl,:�i���A;�i';.';,e�Tt�eDi'lI'tn�sg"sl����l�u�r:E?e��neirJ�f� York" and join with them in a full speed pur8uit of 

�Ik���£:�lp���:�rg��n�l��;i o���eu;.��m: 1��g�0���ies�3�c:nls�ar. o r  the enemy. 
MUNN & co .. Publishers. 361 Broadway. New York. Beyond all doubt the most pressing need of the navy 

d!:ft �rh�:;ie�l',:C'l'l. ���:;:'�Ili�e�d��'i{g�s o��;'i;br:��e';:'r���V M'1i�i;1 i s  the addition of more •• Brooklyns " and ., New Y or ks " 
& co. to its fightin g line. In the United States navy there 
..ffra��:�ea�l:�� �r:;.�����ii����t;�c�?

P
tn��iVa��is.publishers in case of are now built, building or authorized thirteen batt le-

NEW YORK, SATURDAY, MAY 14,1898. 

Contents. 
(Illustrated articles are marked with ItIl asterisk.) 

Animals' stores ................... 210 Manila. naval batt le* ............. 313 Bearing. ball, Lunde's* ........... 308 Bottle, Larrison's* ................ 308 Crnisers. armored. in our navy . . 306 CrY8tallization of salts ............ 311 Developer. rapid .................. 310 

Naval, .Manila. victory* ........... 312 Navy Yard, Brooklyn* ............ 305 Niagara Falls. life line for ..... . . 309 Notes and r e c e i p t s. miscel-laneous ................. , ....... 310 Disease, new , African ............ 1514 Ei:ffel tower. expansion and con-traction of ..................... 309 
Passengers to New york ......... 310 Petroleum briquettes .. , ......... 309 Philippine Islands, map* ......... 313 Electrical exhibition ..... ........ 307 Electrical news and notes ........ 311 Records. Transatlantic ........... 307 Schemes, mining. fraudulent .... 308 Engine. r0tary. J arvis'* .......... 308 Science notes ...................... 311 Fever. Roman . . ................. 308 Squadron. United States Asiatic* 312 Ginseng-, American ................ 314-Honolulu. record from ........... 307 Hose. Shetland. . .. . . . . . . . . .. .. . .. 311 Inventions recently patented .... 316 

Supplement, current .............. 310 Supplement. Navy ................ 307 fJ.'he •. Oregon " and the Cape V erd e 11 eet.. .. . . . . . .. .. . . .. .. .. 306 Island, new ........................ 315 Islands. American................ 307 Life line for Niagara Falls ....... 309 
Winton carriage motor* .......... 309 Zoological SOciety ................ 310 Zoological station at Naples* .... 314 

TABLE OF CONTENTS OF 

Scientific American Supplement 
No. 1.1.6'7. 

For the Week Ending May 14, 1898. 

Price 10 cents. For sale by all newsdealers. PAGE 
I. AUTOCARS.-Learning to Drive a Motor Carriage.-By HIRAM PERCY MAXIM ....................................................... 18675 
II. COMMERCE.-The Wrecking of the Steamer" Ville·de·Rome." -1 Illustration ........................................................... 18671 
III. CYCLING.-Resistance of the Air in Cycling ....................... 18674 
IV. ECONOMICS.-Camphor Growing as a Florida Industry ....... .. 18676 
V. EI,ECTRICl'l'Y.-The Working of Long Submarine Cables.-By R. M. SAYERS and S. S. GRANT.-13illustrations .................... 18680 
VI. ENGINEERING.-A Method of Measuring the Pressure at any Peint on a Structure Due to Wind Blowing Against that Struc-ture.-By FRANCIS E. NIPHER.-4 illustrations ...................... 18672 The Engineering Research Laboratory in its Relation to the Public.-By W. F. M. GOSS ............................................. 18671 
VII. GARDENING AND FORESTRY.-Pruning the Trees on the Promenades of Paris. -4 ill ustrations ................................. 186m 
VIII. MECHANICAL ENGINEERING.-Machines for Coiling Spiral Conveyors.-l illustration .............................................. 18675 Roller .8earings.-4 illustrations................ ................... 18674 
IX. MISCELLANEOUS.-The English Regalia.-By CYRIL DAVEN-PORT.-9 illustrat.Ions ................................................... 18677 Engineering Notes .................................................... 1b67g Electrica] Notes . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  � .............. 18f)79 Selected Formulre. . .. .. . . . . . . . . . .. . .................................. 18679 
X. ORUN ANCE.-TheMaxim Gun for Naval Use.-4i11ustrations .... 18669 
XI. PSYCHOLOGY-The Psychology of Invention.-By Prof. JOSIAH ROYCE.-2 illustrations ............................ .......... 18681 
XII. TECHNOLOGY.-Process for Soldering Aluminum ............. 18675 
XlII. TRAVEL AND EXPLORATION.-Malay Life in the Philip-pines.-By W. G. PALGRAVE ..................................... .... 18G83 
XIV. W ARF ARE.-The Deterrent In1luence of Modern Arms.-By Gen. O. O. HOWAR D .................................................... 18670 Test of Fighting at Sea by Machinery ........... " ............. .... 18670 

CONTENTS 
Of the May Number of the 

SCIENTIPIC AMER.ICAN, BUILDING EDITION. 
(Illustrated articles are marked with an asterisk.) 

Art appropriation for Cities in Residence at Bogota. N. J.* .... 75. 86 New York State ................ 74 Residence. Colonial, at Hartford. Automatic draught regulator. tbe Conn.* .................... , ... 83. 88 Howard* ....................... 90 Re s i den ceat H a c k e n s a c k. Church of St. John of Nepomuk N. J ................... ...... ... 75. 85 in Munich* ................... 73. 87 Residence. a physician's. at New-Cottage. modern. at Bridgeport. ark. N. J ...................... 77, 88 Conn.* ........................ 84, 88 ReSIdence in Roland Park. Balti· 
�:i.�h��aihe� ���li�a\\b��rdiiigs:: � Retl':��e��·;·prof: Norton:: :�: � Elm Street improvement ... .... ... 90 Row of model n stores and offices Fire escape, an improved* ........ 90 at Mott Haven. N. Y.* ...... 78, 88 Humidity in bouse heating ....... 71 �f.riy��!��e�t���0trc:r�o.ii.c 90 
Indlginodrii�� re��lfSf':i��g �h���� Church and rectory at Red ment houses. P,tc· .............. 89 Bank. N. J ................ 80. 81. 87 Mantel design. a Flemisb Renais- Studio and residence at Lawrence sance* ........................ ... 90 Park. at Bronxville, N. Y.*.75. 76 National Sculpture Society ........ 75 Summer cottage at Woodmont-Our largest builder ................ 88 on-tbe-Sound. Conn.* ...... 79. 88 
Pure linseed oil paints ... ..... ... 90 What constitutes a work of art ? 74 

Subscription. $2.bO a year. Single cople.,:Ii> cents. 

ships and ten monitors, making a total of twenty
three heavily armored vessels. If any general criticism 
can be made of thi�, our first line of defense, it is that 
it lacks in mobility-tha t while it is admirable for de
fense, i t  is not capable of those swift m ovements which 
at a critical time may turn the fortunes of a campaign. 
T he addition of two or three 20-knot armored ships, 
however, would remove thl,; defect and render us capa
ble of making a swift C0ncentration of powerful ships 
a t any desired point, either for attack or defense. 
Such a flept distriblited among our seacoast cities and 
capable of quick assembling would effectually dispose 
of the bugbear of bombardment by the enemy. 

It should be borne in Illind that u nless provision is 
made in the present bill for additional armored cruisers, 
it will probably be four years before we shall have any 
more of this class afloat. One year, at least, will inter
vene before the matter can again come up for consider
ation, and it would probably take three years after au
thorization before they could be put in commission. 

We cannot but feel that should the changes suggested 
above not be made, our navy of the year 1901 will be 
very ill balanced in its composition. 

• f.,,, 
THE CAPE VERDE FLEET AND THE "OREGON." 

What is the probable destination of the fleet of 
armored cruisers and torpedo boat destroyers which 
recently set sail from the Cape Verde Islands? Has 
i t  gone north to effect a juucti on with the second divi
sion of Spanish ships now about to sail from the main
land? Is it o n  i ts way to cruise along our northern 
coasts and iuflict what damage it can upon our less 
strongly fortified cities? Will it attempt to make 
Porto Rico and shelter itself inside the harbor mines 
and beneath the guns of the fortificati ons and await 
there the arrival of the second squadron; or, is it now 
off the coast of Brazil, strung out in scouting order 
across the track of the" Oregon," waiting to close in ,on 
sighting her, and crush the ship by the sheer force 01 
numbers? 

There has been much fear expressed that the last is 
the move which has been undertaken, and that, before 
any reinforcements can reach her, the" Oregon," with 
her little consort the" Marietta" and the unprotected 

" Buffalo" (" Nictheroy"l, will find herself confronted 

by an overwhelmingly superior force. It seems to us. 
however, that, in spite of the tempting opportunity 
presented to get rid of one of our four first-class bat
tleships, the cost of victory will appear too great to 
warrant the attempt. Leaving out d consideration 
the unarmored and unprotected" Marietta" and" Buf· 
falo," which would only invite destruction by coming 
within range of the l l-inch guns of the Spanish cruis
ers, we think that the tremendous offensive and defen
sive powers of the" Oregon" should enable her to sink 
one or two of the enemy and seriously cripple the oth
ers before she was sent to the bottom, for it goes with
out saying that no American flag will ever be struck 
in the present war.! 

The Spanish fleet consists of four cruisers: the" Cris-
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tobal Colon," "Oquendo," "Maria Teresa" and" Viz.. 
caya." The first ship is, we think, the best of the four, 
and, taken all round, is perhaps the IllOSt formidable, 
though by no mE'ans the largest, in the Spanish navy. 
She i s  an Italian built ship of 6,840 tons and 20 knots 

speed, and carries a complete belt from stem to stern 
of 6-inch Harveyized steel, while above this is a con
tinuous armored redoubt of 6-inch Harveyized steel 
which protects a battery of ten 6-inch rapid-fire guns. 
Above this again is another battery of six 4'7-inch 
rapid-fire guns protected with 2-iuch plates and revolv
ing shields. The heaviest armament consists of two 10-
inch armor-piercing guns in 6-inch barbettes. There is 
a secondary battery d ten 6-pounders and ten 1-pound
ers. The three others are sister ships. Two of them 
are familiar to residents of New York, the" Maria Te
resa" having lain in the North River during the Grant 
dedication and the" Vizcaya" visiting this port short
ly after the "Maine" was destroyed. Each ship is 
of 7,000 tons displacement and twenty knots speed, 
with a 3-imh deck, 12·inch waterline belt and 10,l-� 
inches of steel protecting the heavy guns. Each is 
armed with two ll-inch guns, ten 5�-inch quick·fire 
guns, and fourteen 6-pounders and 1-pounders. The 
three destroyers are of about 400 tons displacement 
and 30 knots speed. 

Now, what has the" Oregon" to oppose to the four 
cruisers (we will suppose that the" Buffalo " and the 
.• Marietta" can take care of the destroyers) in a battle 
upon tlle high seas? To the two 10-inch and six l1·inch 
armor-piercing guns, whose total energy is 132,000 foot
tons, she could reply with four 13-inch armor-piercing 
guns, with a total energy of 134,500 foot-tons. In addi
tion to this, if the attacking ships ranged on one side 
of the" Oregon," she could reply with four 8-inch guns 
of 32.000 foot-tons energy, and if on two sides, she could 
reply with eight 8-inch guns of 64,000 foot-tons com
bined energy. In ability to pierce the vitals of the 
enemy, i t  will be seen .our ship has an advantage of 34,-
500 foot· tons over the combined Spanish fleet. In reo 
spect of protection, the" Oregon " is even stronger than 
she i s in heavy gun fire. To reach her 13-inch guns, 
the ll-inch shells of the enemy must penetrate at least 
15 inches of face-hardened Harveyized steel. T o  get 
into the engine or boiler roo illS they must pass through 
18 inches of the same protection. Now, the Spanish 
ll-inch gun is barely able to penetrate 15 inches of 
common steel at 2,000 yards ( the probable fighting 
range), and it can do this only if it strikes at right 
angles to the surface of the target and if the steel plate 
is of the ordinary quality. The " Oregon's" steel 
armor, however, is face - hardened, and would easily 
break up or resist complete perforation by such few 
shells as might strike normal t o  the surface. We are 
now speaking of the vitals and the m ain gun positions, 
a.nd, turning to the Spanish cruisers, we find that they 
have only 10� and 12 inches of an inferior grade of 
armor (i. e., inferior to our Harveyized steel) to oppose 
to our 13-inch guns, which are capable of penetrating 
20 inches of steel at 2,000 yards. Now, these guns, be

cause of their excellent protection, could fight for hours 
with little likelihood of being disabled, and the ques
tion arises what would become of the Spanish barbettes 
and waterline belts in the meantime? Under the ex
cellent marksmanship which characterizes our gunners, 
it i s  safe to say t hat in a stand-up fight of any duration 
the" Oregon" would disable every heavy gun of the 
enemy and place her 13-inch shells in the vitals of every 
cruiser. 

There are other elements of strength and weakness, 
however, which must be considered. In the matter of 
heavy rapid-fire guns, the advantage would be the 
other way, the cruisers being able to open fire from one 
broadside with five 6-inch, fifteen 5�-inch and three 
4'7-inch rapid-firers. To this we could oppose from 
one broadside two 6-inch slow-firers. Taking the 
aVE'rage assumed speed of fire per minute for each 
type of gun, the energy of the metal thrown by the 
cruisers in one minute would be about 500,000 foot
tons against 10,000 foot-tons for the slow-firers of 
the" Oregon." The effect of this awful hail of burst
i ng shells would depend upon the accuracy of the 
Spanish gunners and the part or parts of the 

" Oregon" against which it was directed. It would be 
harmless against the 17-i nch bar bettes, the 15-inch 
turrets or the 18-inch belt. Hi t were directed against 
the thin plating beneath the 8-inch gun barbettes the 
guns would, of course, be put out of action. The 
real danger would be that it would be aimed at the 
unartllored ends of the vessel beyond the armor belt, 
which would be blown away and admit water above 
the protective deck, throwing the ship off an even 
keel and interfering with the working of the main guns. 

T he greatest danger, however, to t he "Oregon " 
would be from the ram, and it is probable that the 
swift cruisers would close i n from opposite sides in the 
effort to deliver the fatal blow before they had them
selves receiv d a mortal blow from her powerful guns. 
It is certain she could be sunk by these tactics, but it 
is more than probable that she would cripple all of her 
antagonists and eventually take one or more of them 
with her to the bottom. 

Unless the Spanish naval authorities are criminally 
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