
352 

ESTABLISHED 1845. 

MUNN & CO., Editors audProprietors. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

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

TEIlMS FOil THE SCIENTIFIC AMEllICAN. 

g�: �gg�: �i"xe J.��iil�?�t�1:����uc1��ed::::::: :. ::':::::::::::. :::::::::.Sf R8 
(!lub",.-One extra copy of 'raE SClEN'rIFIC A:l\uoatlCAN will be supplied 

jitratis for every cJub of live Bubscriber8 at tia.OJ eacbi additional copies at IBme proportionate rate. Postulot'e prepaid. 
ltt

m
J�� &

o
ct8�.O;ir��·���w�����r���e�f �t.��ir� Street, New York. 

'.l'lle Scientific American SUPl))emen& 

18 a dlst.lnct paper from the SCIENTIFIC' AMFlIW'AN. THE SUPPLEMENT Is issued weekly. .l£very nUlL.ber contains Hi octavo pages. uniform in size 
with 8C11!!:"<l1'1It'IC A 1\1 F.IUCAN. 'rerms of @ubscription for SUPPLEMENT, '5.00 a year, pO!itaJ;te paid, to subscribers. SilUtle copies, lU cents. Sold by all new�ctealers thl'oughont the country. . 

t;olnbio"d Ilntes.-'l'he SC lEN'l'l FlC AMERICAN and 8UPPT.EME�� 

:��:r: ��t:�n�O�d�r��:��'df�:��� l:��eR��S �8c��fr�a. de11en dolla,.,. Both 
'l'he su.fest way to remit is by draft, postal order. express money order, or rllJllstered letter. 

Addl'QWj MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 
Scientific American Export Edition. 

Tbe SCIENTIFIC AMEUICAN !<;xport Edition i.!\ larlle and .plendld perl­OO1cII.I. issued once u. month. Eacll number contains about one hundred larJ{e quarto pa�e�. profusely illustrated, embracinu; (1.) .\lo�t of the plates 
andpaj{es of the four pre("edjng weekly issues of the 8CIENTll!'lC AMERl­
CAS. with it.s splendld engravin�s and valuable information; (2.) Com­
mercial. trade, nnd manufacturing announcements of leading bouses. 
'l'erms for ]1�xport· I£dit.ion. $5.00 11. year, sent prepaid to any part of the 
t60I���u��nf��ey��i��a�eC�!;. h� t!�������n6:risd�6?n�f:�i�;J��e�es��� 
nonncements pnblishect in r.his edition at a very moderate cost. �"'he SClEN'rU'IC AM F.IUCAN (;�xport Edition haa a larue I(\luranteed cir-
&lb�"?�I'h��a�:!�,

e
Jg��lef�al��:��ft������t��ee:¥b�k. Address l\l UN N 

NEW YORK, SATURDAY, DECEMBER 4, 1886. 

COlltellt •• 
(IlIMtrated articles are marked with an asterisk.) 

A!'thma, remedy for, new . . . . . . .. 3M Bee's StiDJ,t a useful tool, ......... 853 
Bird life at the Park. Incident. In 35J Books and pu blication8, new. ' ••. 362 

M:�;������,
d
c�Y�:���:::::::::::. �� 

Cement, Palis ... . . . . . . . . . . . ..... .. 8;'1 Colliery, 'Voodward, new: ... ... .. a.�!l 
Rra

e
���3;�nlh:;

i
;
h 
o��:f�' {c;rma: 35! 

Uon, and uses" . . . . . . . . . . . . . . . .  hHO 
Dlphtberla anrt manure beap ..... illi5 Enuine1 Hero's ..................... :l5j 
]l'inun

C
Ierinll, ingenious ........... 35H 

)tountain, Hero's •................. :100 Galvanometer. Deprez's ........... S53 
Gasd���e�::��t., gj �?� :'�.���At S56 
Gas. natural, geological distribu· tion of .................... ..... �57 Grain conveyer. improved ........ :·'6;1 
Groceries. New york ............ . .  855 
Gunpowder, unburned, expulsion 

of from cannons., . . . ....... .. . 301 
Inventions. a�ricultural ........... 81U lnventions, ancient. some* . . . . . . .  8 iO 
lnvention!l\. enllinpering . . . . • . . . . .  3ti2 Inventions. indnx of .. . .... . . .... :i&"l 
Inventions, mechanical ........... 862 

Inventions. ml�cellaneous ........ 362 
Lace pins, etc., safety lastenin� 

tor* .. . . . .. . . . . . . .... . . . . . ....... 855 
Life In tbe formation of tbe eartb ........................... 35:1 
Maunets ..... . ... . ..... ........ . . .  SliI 
Metals. the colorlnll of . .. . . . . . . .. 8j;j Monitor Peacemaker, submarine*854 
Navy's lleeds. the .... , ............ 352 Notes and queries ... ............. i:l6·� 
Over 61 miles an hour ............. 8.")9 
Paste for labeling ................. 361 
Patent decision, electrical, im. portant ... ..................... S56 
Patents, deciainns relating to .... a57 Pump, Wirtz'!; ......... . . ........ 800 
H.ailway improvements needed .. 357 Itudders.supplementary .......... 355 
Sand papering and pollshin£! ma-

cblne* ........................... 555 Sipbon. capillary, the' . . . . .... . . . .  d56 
�t�:��*?��C���:�f:,t. war: 360 

Spanish'................ . ... ... 359 Tunnel. water. new. ChicaJ,to ....... 351 
�:���,� �i���:i:�tt;nent�·io·r·(.::: � 
Wnlls, J,treat. the Jlreate...,t of ..... 35a Water, filtration of .. 

· . ..... .... .... 8M 

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 

N'<>.670. 

For the Week Endln&, December 4, 1886. 

Price 10 cent8. Fnr BAle by all newsdealers. 
PAGE 

1. 'i��1��c��B!;nEufr,:':'ilicnc�i�hul��:��':,nc!�p ��'�ihi�g,�:!���a 
there for lialf a century.-5I1lu.tratlon .. . .......... .... . . . ...... .. , ... 9108 

1I. CHEM1STRY.-A ustrlum . A·New Metallic Element.-Tbe la.tele-ment di8eovered.-1t� source, reaction�. and spectrum ............... 9102 
Some Procedures of Qualitative Analy�is Hased upon Micro­

chemical L-teH.ctions.-AnaIYtlis exercised upon mieroscoIJic quanti. 
ties of minerals -Various tests described lit length .................. 9102 

1I1. BLOC> RA PHY.-'l'he Inventor of tbe 'l'elegrapb.-Charles Morrl-
."n, of Scotland.-HI. description of hi. telegraph ofl75a ...... ... ... 9lD3 

IV. ELECTItIClTY.-Galvanometer Needle.-An Ingenlou. floating 
8uspen�ton adapted for tangent J(alvanometers.-l illustration . ..... 910J 

V. ENGINEER1NG.-Belt Dynamometer.-A dynRmometer de.lllned 
by Hefner-Alteneck.- Available for a Isrl!e rangeof power.-21I1u.-
trHtlons . . . . . . . . ... . . .. . . . . . . .. . . ...... . . . . . . . . . . ....... . . . . . . . . . . . . . . . . . . . .  9096 Borde's Hoistin1! Apparatus.-lnuenious improvement:.; In derricks 
anct crtmes.-Appllcntion of the system to bridge con)ltructions.-\J i11ustrationM ................................ : ............................. 00:15 Dilfe .. ent Systems of Transmitting Motive Power.-By JULES 
I�AUR]OL.-Transmission of power by water, compre�Ked air, caLJles, coal gas, �tetlm, rarefied air, Hnd electricity comparef1 ................ 9101 

Gas IJeakluze.-By lfl. 11. JENKINS.-How a hUlle annual leakftJ,te 
was dealt wit.h.-H.eduction of �as lost by One company from 21"3 per cent. to 155·\ per cent ....... . . . . . . . .• . .• .. . . . . . . . . . . . . . .............. 909H Hold's SYbtem of Heatinll Cars.-Illustrated account of the heat. 
in,g" �y�tem in use on the Manhattan Elevated n. H..-8 ilInstrHtions 9100 

:fO��u�r;i�S;l:�� ��i:�'�!d ���h:i�a����rf���'rli���;!ri�
e
:�:. �.�� 9101 New nepal'tul'ein Marine If,nJlineel'ing.-A n applicati(ln of Kemp's 

boilerk e:trectlng a sa"'inll in fuel and space.-Ltesultsin the steamer 
BI�vill..................................................... .. ............ 9007 

Steam Press·lre Reuulator.-A Himple appltrat.us for regulating the pressure of steam.-I iIlu�t.ration . ................................. 0097 
�team Vaporizer tor BurninJ,t Coal Tar.-Apparatus for utilizing coni tar u.� fuel under retorts or boilers.-2 illustrations .............. 9099 
Tests of Powpr of J.ocolllotives.-8y C. H. HUDSoN.-Klaborat.e 

account of trials of ditferent enJlines on varytnll Jjtl'ades.-Uetermi. 
nation of thei r tractive power .......................... . ............ � 

V!. G�;OGRAPHY.-'L'he }.ake of Titlcacn, South Amerlca.-Bl' }"'IREDERICK G. CORNING. M.E.-\irnphic account of the lake and 
the inbabitants of the reg-fon surroundin� it; its commerce and 
orillinal importance as the bome of the Incas ........................ 91C8 

vn. HYGIENE ANn PHYSLOLOGY .... Bacterla.-Tbe Ilarvelnn Ora-tion at the Royal CQllel!e of L'bysician •. -By Dr. P A VY, �·.R.S.-On the rellttions of bacteria to di�ease . . . . . . . ..... . . . . . . . . . . . . . . ... . . . .. 9106 
On Vel!et.uble lJIet and on �'"tty Foods.-By Prof. DrrJARnIN­

BEA Ui\IE'l'Z, Parts. {i"'rnnce.-An elaborate treatment of the subject. . includinJ,t the relative nutritive values of mtmy foods........ 9105 
Sand BOil for Applyinli: Hellt to the Body.-A .impleand valuable 

�ome appliance for use in treatment of invalids .................... uno 
VIll. )1 ISC]<]I.I.ANEOUS.-Afrlcans Carrying Ivory to tbe Sea Coast. 

. �J iliu,tration............ . ........................................... 91ru 
A G\'e�k Glant.-Descriptlon of Amaoab, 7" feet In belgbt. and 

bllt 18 years of u.ge.-J illustration ....... .............................. 91m 
Drive \Vells vs. Open Wells.-Drive wells as a permunent source of wllter for hlrg� pumpinj,{ works .. . . . . , ............ .................. 910a 

Ti;Z:Jf�;������
m 
��i�riit:�fm�8t�rer�: fi��

i
.�g 

.. ��� .. ������ 9llW 
Machine for Makjnu Straw )4'nrms for Wreath�.-The manufac· ture of tolmmortelle" wreathA in ji'rance.-t il lustration ............. 00!t!l 
.Note.-]�umbermen in (;nnuds .......... . . . . . . . . . . ...... . . . . .. . . . . . .. 9I"Mo'l 
'I'he Zootrope.-Applied to crystallollrapby ............. .......... 00\11 

IX. NATURAl, HISTORY.-The GRrden�r Bird of New Gulnea.-A 
bird ot most curious ha.bits, thlltconstructs J,{ardens near itd nestl. 
-1 Illustration ....... .... ... ............. .......... .............. ... 91117 

X. OPTWS.-Pl'of. Abbe'. New Optical G1" ••. --A new Illn •• for line 
optical work; the re-ultof the labor< of PrOf. Abbe Hnrt Or. Schutt 9lJO 

IX. 1I������l�O;e!uii�rY'��;�R�·eM� :�l1�. 8��'ikSj;G'."�D1 nf�!I�;�� 
the prohlem of the ('on�trl1('tion (If n ",enmh��R hnrrf�l; itA p)lrtull 
f!olntion; machinery and process u!Sed in making paper oil barrels; 
what remaios to be done ........ .................... . .... - ............... 9007 

�citutific �mtri,au. 
THE Ii A VY'8 NEEDS. 

The condition of the navy is attracting more atten· 
tion than it has received at any previous tillJe since the 
close of the war. Navalofficers and a few legi!;lators 
have long known-and the fact is now generally ad­
mitted by the press and the people-that we have not 
had during the last twenty years a single sea-going 
ship that would have had a bope of victory if pitted 
a�ainst any of the first·class warships of other nations 
launched dudng that time. During those twenty 
years, but one ship built by or for our government has 
been any llJore worthy to be called a modern warship 
than an old-time sailing frigate of the Constitution 
class would have been. This one exception was the 
Trenton, which, though unarmored and none too fast, 
was, when she was launched, a fait'ly efficient cruiser. 
Every dollar spent for conbtruction or repairs outside 
of the Trenton has been wasted in the creation or 
perpetuation of ships utte rly useless for war purposes. 
Most of these craft would no t have rated high in their 
respective classes thirty years ago.; yet in the face of 
aU the improvements that have been made in other 
navies, we ha ve gone on tinkering with these old 
hulls filled with mere scrap metal, called-by courtesy 
only-boilers, engines, amI batteries. Within the past 
four years, 'four new ships have been designed and 
nearly com pleted, namely, the Chicago, the Boston, 
the Atlanta, and the Dolphin. 

It is unnecessary to go into the controversy as to 
what measure of success or failure has attended the 
practical wo rking of these ships, two of which are in 
commissio n, while the other two are nearly ready for 
their crews; assuming, even, that they will �ccomplish, 
in the matter of speed and seaworthiness, all that their 
specifications call for, they are still unsatisfactory 
specimens of naval architecture, and are costly but 
inefficient additions to the service. They are not 
armored for resisting heavy guns, and they have not 
speed enough for light cruisers. It is now proposed to 
build four addit ional steel cruisers, not armored, the 
proposed tonnage and speed being as follows, respect­
ively: One of 4,0:;0 tons, highest speed 18 knots ; �ne of 
3,730 tons, highest speed ]8'9 Iwots ; one of 1,700 tons, 
highest speed 16 knots; one of 870 tons, highest speed 
12 knots. It is unnecessary to go into further particu­
lars regarding these vessels, for the foreg oing figures 
are sufficiently condemnatory without criticising the 
defects of the battery and the particular style of ma­
chinery. The two vessels having high speed are too 
large, while the smaller two are ridiculously slow. 

The United States navy ought not to be intended for 
large offensive operations against land fortifications 
and heavy ironclads. So much has been admitted by 
the navy department in the construction of the last 
four and in the plans of t he next four new ships. They 
are not armored for heavy fighting. They are called 
., cruisers," and while doubtless they can" cm ise " well 
enough from port to port in time of peace, they ought 
to have been constructed with special reference to the 
requirements of war. They ought not to be fighters, 
but fliers, having the greatest speed and coal capacity 
consistent with a small but powerful battery. Except 
for coast defense, we do not need ironclads, but Ala­
bamas. 

Now, there is no obje ction to the speed of the two 
largest of the new cruisers, namely, 18 and 18'0 knots 
respecth-ely. If that speed could be maintained for 
ten days, and if they could carry coal enough to last 
that titue, they would be model I' cruisers," for they 
conld o\'erhaul anything afloat; but unfortunately that 
is not intended to be their sustained speed, and it isnot 
likely that even 15 knots could be kept up for any 
great length of time, or that they could carry sufficient 
coal for lodg steaming at great speed. Consequently, 
not being efficient as armored fighting ships, and not 
having even sufficient "'Peed to escape from the first· 
class armored ships of other nations or to overhaul 
the fast merchant steamers whose capture would be 
desirable, it is difficult to see what effecth-e service 
they could perfol'lII. As for the two smaller ships,. a 
maximum speed of 12 and 16 Imots respectively makes 
them, of course, even le�s satisfactory than the larger 
pair. It seems as though-following the example set 
in the Chicago, Atlanta, etc. -the Navy Depart­
ment proposes to build ships that can neither fight 
nor run. 

It is apparent that we must keep up a considerable 
naval establishment for two reasons: First, as a navy 
cannot, like an army, be created at short notice, an 
effective nucleus of traineu officers and men must be 
maintained at all times; second, even in time of peace 
there are barbarous or semi-civilized nations with whom 
no arrangement is effective unless the power to enforce 
our rights is made clearly apparent. Therefore, we need 
a moderate number of cruisers to I,eep officers and men 
actively employed, and to visit the ports of all semi­
civilized and barbarous nations frequently_ The ships 
should not be so large as to be unduly costly to build 
and to keep in commission, but they should have high 
speed, lar� coal eapacity, and a ver y few long ran� 
guns. For coast defense, a few very heavily armored 
ships of the Monitol' type, capable of going to sea i ll 
ordinary wffither, llJight be desirable, to llleet a hostile 
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fleet just outside our ports in case of a blockade or 
bombardment; but it is becoming more and llJOl'e 
questionable whether these would be absolutely essen· 
tial to our defense. In their place, a swarm of torpedo 
craft, Ericsson's Destroyer, and dynamite.gun car­
riers could be provided at very moderate expense, 
and there are few naval officers who do not adllJit that 
they would rather fight ironclads than torlJedoee. 

Finally, the navy wants to forget some things and 
learn some others. It especially needs to forget that 
vessels ever were propelled by the wind. If e\'ery man­
ufacturer using a steam engine insisted on erecting a 
windmill over his workshop to assist the steam power 
below, he would be regarded as a .. crau k ;" yet that 
is practically what many uf the older naml officers in­
sist upon on board ship. Because sails and Spill'S were 
once necessities, thE'Y cannot see that they can be dis­
pensed with now. They need to forget that it is neces­
sary to follow the lead of European navies in preparing 
for a game of war. All the pretty little rules by which 
foreign experts prepare themselves to meet their Euro­
pean enemie!l may well be ignored and dispensed with. 
just as we always have ig-nored them when actual 
fighting was to be done. Monern naval warfare-in 
theory, at least, for there has been precious little prac­
tice-is beginning somewhat 10 reselllble the llIiddle­
age tournaments in armor. The ships are now cui­
rassed instead of the knights, but the rig'idlty and cum· 
brousness of the combat al'e likely to be marvelously 
similar. We want none of this kind of tmining. 'Ve 
can get along without the armor and without the 
clumsy rules that its Ilse necessitates. Let our na\'al 
offic·ers study the weak points of their possi bill ad \'er 
saries to avoid-not to copy-them, a nd exercise their 
ingenuity in inventing devices for resisting and repel­
ling any attack that may be made .on us. 

The pm'sonnel of the United States navy-as uni· 
versally admitted by foreign o fficers-has no superior 
in education, originality, quicklless in device, and 
promptness in execution. If the government will only 
provide the right kind of ships, there need be no doubt 
that a good account will be rendered of them. 

------....... �, . , . 

INCIDENT8 IN BIRD LIFE AT THE PARK. 
The curious behavior of a sheldrake in the CLI. 

tral Park Zoological Gardens has puzzled Superin 
tendent Conklin and the keepers, and is attracting 
much attention among visitors. When the two sea 
lions were brought to the Pal'k recently, th is shel­
drake was the on Iy .one among all the birds in the 
little inclosure outside the lion house, where the selt 
lion tank is, that took any interest in the new comers. 

The sheldrake comes from Australia, where there 
are not any sea lions, and is, therefore, unacquainted 
with these lllonsters. Perhaps to this fact may be at­
tributed the strong interest he too k in then!; for, ever 
since they were dumped into the tank, he has seemed 
to rell:ard himself their special guardian, and spends 
the hours of each day on or near its edge. 

He stands like a 8entry, usually on one leg, and at 
first attacked the other birds, when they approached, 
with such fierceness that they seem no \V to have a 
wholesome dread of him, and at times, when very 
thirsty, sneak up to the basin, take a hasty sip, and 
scurry away as though they had come to the belief 
that the tank and its w aters bel.ong-ed exclusi veJy to 
the sheldrake. Now, there are in this inclosure lllany 
lar� birds, such as the pelican, stork, and bittero-' 
birds able to defend themselves; but, strange to say, 
they s ubmit meekly to the assumption of propde: 
tary riglfl by tliis lit tie wood duck, as if by sOllie un­
seen, but potent, influence directed. The ponderous, 
sleek, and slow ll10ving sea lions come up to the sur­
face now and then, watch their little champion ddve 
away intruders, and then, after blinking, sleepy­
eyed, for a few moments, fall over lazily into the 
water and disappear. 

The sheldrake is not known among natural ists as' 
an aggressive bird, and hence to see him fly furiously 
a t  a great pelican, drive him from the field, and then 
send a long-legged sand bill cmne scam paring after in 
evident alarm, is a cUI'ious sight. 'Vhil.e the �heldrake 
wiII allow no other bird to approach the sea lions by 
day, he relaxes his vigil after nightfall, when the sea . 
lions and birds repair to the little house near the tank 
to sleep, and there is a tacit understanding that the 
other birds may then approach. 

This sheldrake is of the sub-family Anatince and of 
the Jl'enera Tadorna (Lffich) and Casarka (Bonap.). The 
species are to be seen on the sea shore as well as on 
the lakes, feeding on marine plants, crustaceans, and 
mollusks. The note is a shrill whistle. 

Another interesting phaRe of b ird life has been devel­
oped in the big- cage.on the eastern side of the arsenal, 
where a scarlet ibis (Ibis rubra) has taken a strong dis­
like to the note of thfl whooping crane (Grus ameri­

cana); and, as if inJul·therance· of Oscar Wilde's sug­
gestion as to an art police which should prevent diM' 
cordance in music as well as deformity in other 
branches, this ibis essays foooibly to restrain the 
whooping crane from uttering his unmusical note. 
One day last wee k, the crane got to work in real 
earnest, and whooped away for nearly half an hour, 
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