
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 n avy 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 s he 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 unsatis factory 
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 additional 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 foregoing 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 diffi cult 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 lar ge 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 took 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 o f  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 vig il 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 week, the crane got to work in real 
earnest, and whooped away for nearly half an hour, 
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pursued the while by the ibis, which, following him I hard mineral. Thus by sOllie wise provision of nature I product, and that without them the beautiful comb 
from one part of the cage to another, struck at himl we have imlllense areas of coal, tillie-stored bUnlig-ht, hOlley 0 f commerce would be a thing unknown. 
with hi!; sharp bill after each note. ready for use; and now mall is using these IlJasses of If these thiugs are so, how IlJistaken those people are 

The nott! of the whooping crane somewhat resem- coal and making them give up to hilll the sunlight who sup pose that a bee is, like the Prince of Edl, 
bles the cries of a hUlllan being in distrpss, and is not, which they have so carefully t:itored through their always going about prowling in search.of a victim. The 
therefore, pleasant to the ear. vast ages. fact is that the bee attends to its own business 

Yet it would s eem a refinement of sarcasm for a 'I'here are other ways in which vegetable matter' has very dilIgently, and has no time to waste in unneces· 
bird with a cry like unto that of the red ibis or the been acculllulating 1;0 as to for m parts of the earth's, sary quarrels. A bee is like a farllJer working with a 
white ibis to object so vehemently to the screech of surface. At the end of the glacial period, Ol'er, the I fOl"k in his hay field. He is fully occupied. and "ery 
the whooping crane, for the note of the ibis while not northeastern pOI·tion of this country there were Yabt busy. If IllOlested or Iu eddled with, he will be very 
unpleasillg heard in the distance, has a harsh and Ull- llIlIubers of slllall, I:'hallow lakes left, dotting the COUIl- apt to defend hilllself with the implement he is wor k
canny sound whcn near at hand. tJ'y here and there. When the frozen Illass of snow ing with. 'l'his is what the bee does ; and man, hy 

The intelligence of the ibis is well known, and I and ice g-radually receded, these were filled with clear, means of his knowledge of the nature and habits of 
those who have been along the Spanish Main Willi, cold water; but the water and the earth about were this wondrous little insect, is enabled, in llJost case!', 
perhaps remember its clevern�ss when in pursuit of utterly devoid 0 f life. Soon the southern breezes to ward off or evade attack. It is proof of their natu
the c la�'fish. In the dry seltRon, when food is scarce, brought spores and E-eeds of plants; then aniluals ral quietness, illdustlY, and peaceableness t.hat so many 
the latter burrows some three o r  four feet beneatli came. The water began to fill with life and sediment thousands of them will g-o throug-h a summer of cease
the surface, for he is not faidy comfortable save in to be forllJed on the bottom; then the IUOSS sphag· less activity close to your dwelling- house, and perhaps 
the damp 01' moist earth. COlliing upon one of these num took root on the banks of these lake!;, and, ac- not half a dozen stings be infiicted dUl'ing a whole sea
burrows, the ibis tumbles the eal·th back in the aper- cording to its habit, began to grow out on the surface son. 
ture, and the cmyfish, shut off from the ail', COllies up of the water, dropping sediment as it went; and • • • I. 

to re pair damages, and is seized by the ibis and de- year after yffif, growillg furth er and filling in more The Coloring oC Metal •• 

VOUI·ed. and more, until, centul"ies having passed, the lakes Accorrling to the Illulitrirte Zeitun.q fur Blechindu.'. 
'l'he ibi!S was worsh iped by the Egyptians, and reared beca llJe t ransformed into swallJps of peat. This Wltll t1'ie, a grayish black coloring on copper may be ob

in their temples. Some saw a connection between the way our swamps were formed, and we have them tained by placing- the object for treatment, after Ilf!ing 
the changes in its plumag-e and the phasesof the nloon, even now in this same process of formation. In Ire- well cleansed, in a weak solution of liver of sulphur. 
while others, becau�e the inundation of the valley of the land Lhe far famed peat beds are examples. Here, in When a caustic effect has, after a short time, been pro. 
Nile took place just after the return of the ibis, were A III erica, where coal is abundant, we have no need of duced, the object is rinsed, slightly heated, and brushed 
inclined to attribute this welcome pheuomenon to its peat, but when our supplies of coal are decreased, we with a stiff brush. This coating is said to be very 
coming-; tr,wing the rise and spread of the strealll, ha\'e yet large tracts of peat to depend upon. In durable. 
which attracted the hungry birds, as the consequence New England alone there are 2,000,000 acres of peat A l:>lacldsh brown bronzing can be applied tr 
rather than, as it really is, the cause of their appear- swamp. vases, figures, busts, etc. , cast frolll zinc, by the a ppli.-
ance. In Kentucky there is a curious bed of carbonaceous cation of a solution of sulphate of copper. If the pro-

Herodotus has depicted the iris as a destroyer of ser- shale, which, before the discovery of oil wells, was jecting portions are then well rubbed with a wuolen 
pents, which would seem to be a mistake, though he used for an oil supply, This use is now abandoned, rag, they assume a coppery red brilliancy, which in
de vours frogs, �oads, and water lizards with evident but we may yet have to resort to it agam. This shale creases the resemblance to genuine bronze. A solu
relish. was once a great sargassulll sea in the lIIid"t o f  the tion of verdigris in vinegar also produces an effective 

The whooping crane is also from South America. It· geological o�ea.n that covered our continent. Just bronzing. 
. 

is found on the shores of large ponds and lakes, and I such a bed is being for med iu the Atlantic Ocean, Brass may be colored black by repeatedly coating 
occupies itself for the most part iu delving for the roots by the acCUln ulation of vast beds of sea weed be· the cleansed metal with a moderately warm sol ution 
of the great water lily, of which it is fond. neath the salgassum sea, in the center of the eddy uf nitrate of copper. Heftting over a charcoal fire fol. 

• ••• .. formed by the ocean currents. lows. Finally, the tone is heightened by rubbing with 
LICe In tbe Formation oC the Earth. 'rhe peat beds are forllled by the dropping down oli ve oil. 

When we look at the surface of the earth, the vast of decaying matter from the !lurface, but our salt .... , to 

8trata of rocks and soil, we are not at first thought apt IlJarshes are formed in just the reverse manner. In The Greatest oC Great Walls. 

to consider the important part that life, in various these the plants grow from the bottom, while the , 
phases, has taken in the formation of the vi�ible part peat beds al'e mainly forllled by deposition from the Says a corre!<pond.ent.of th? Millil�g World, who has 
of the world as it now stands. To the earth life is surface. Through some cause or other, by winds or I recently been tral'ellng In. Chl��:. 01 course we had �.o 
indebted for its existence, and to life much of the eddies, a sand bank is forlJled in sOllie sheltered bay: go to the great wall of Chma. Ihls country abounds III 

earth's present form is due. They are and have been o r creek. As time passes, t,his grows shallower and the I ireat walls. Her mural d.e�ensps were �ost extensive 
interdependent. surface becomes rich with decayed llIatte\- of both ani- -walled country, walled ClUes, walled Villages, walled 

.As rain falls from the sky it strikes sometimes upon mal and vegetable origin. Soon it is uncovered at low palaces and telllples-wall after wall and wall within 
clay and sometimes up.m decaying vegetable mat- tide, and then we see something gl'een gl"Owing upon wal.1. But the gTeatest 0: all is the great wall of China, 
ter; but in eit.her case it eventually sinks deep into the highe8t part. This is eel grass. Each year the willch cre�ts the Illountam range and crosses the gorge 
the earth, and finally finds its way back to the sea. grass decays until a sod is formed, which spreads as from here some forty miles awa?' . . Squeezir�g throug-h 
When it strikes the earth, it has a very slight dhs- the bank becomes e le vated, until the top is entirely the last deep gorge and a deep rift III the solid rock cut 

• solving power, but, as it sinks, becomes compl'essed covered with a laver of rich vegetable luatter in a out by ages of rolling wheels and tramping fee t, we 
and charged with gases. Even the most insoluble sub- state of decay. Then the salt grass or llIarsh grass reach the great, frowning .. double bastiolled gat"! of 
stances can be taken up. Few elelllents are .then fl'ee begins to /;I"OW, and soon only the highest tides flow �tone a?d hard bur?ed IJrlCl{- o�e .archway tumbled 
from its power. Charged with the various gases, it upon what a. few centuries back was a bank of Ill. ThiS was the object of our miSSion, the great wall 
dissolves carbonate of lillIe, to be used in building sand entirety covered with water. This formation, in of China, built two hundl'ed and thirteen yeal's before 
marine shells, salt for t he sea, and substances necps- every stage, may be seen on our sea coast. Vast areas ?ur era; built of great slabs of well. hewn stone, laid 
sary to tbe existence of marine plants. Sea weeds, of this kind of land extend alollg our entire Atlantic m regular courses some twenty feet high a nd then top, 
having no roots, IlIUSt take elpments necessarv to their coast, and much of it might be reclaimed at very ped out w ith large, hard burned bricks, filled ill with 
existence directly from the surrounding water. Bro, little expense, as has been done in England to largtO earth and closely paved on the top with 1IJ0re dark, 
mine, iodine, potassium, gold, and sih'er must all tracts of salt marsh. tawny brick-the ralliparts high and thick and castel 
be ready for them when needed, and it is to carbonic These are a few of the strata in the earth which are lated for the use of arms. Right and left the great 
acid gas that t hey thus owe their existence. In the tIue maiuTy to life for their present position. There wall sprang far up the mounta�n s!de-now strnight, 
same way, corals and other calca reous structures are are many otllers of minor importance, but these few now curved, to llIeet the 11Ion,ntam rid r,,"€ , turreted each 
directly dependent upon this property Qf charged mentioned b est illustrate the principle of llIutualde- three hundl'e d feet-a frownmg mass of llIasoUl·Y· No 
waters. pendence. When we think of it, we are surprised at the need �o tell YQu . of this wall: the bo�ks will tell you 

The water, p'tssing throngh limestone rock, dissolves i lup()J"tance of life to the globe. Without it.s influence how It was bUilt to keep the warlike Tartars Ollt
away the carbonate of lime, carries it to the coral what a barren lIIaSI! of rocks and soil we should have twenty-five feet high by fort.y thick. twell'e h uudl"ed 
polyp ill the tropical waters, where it is appl'opriatpd to live upon I It h as shaped the continent moulded IlJiles long, with roolu on top for six hOI'ses to be dril'en 
hy the anitual, and left when the creature dies to be the contours of Illountains, and made life easy. T. abreast. Nor need I tell yon that for fourteen h un-
worn a way by the waves and p:lrtIy redissolved. •• ••• dl'ed years it kept those hurdes at bay, nor that, iu the 
'Vhat remains is piled up on the shore, where it after- The Bee's Stllll!: a Ul!leCul Too]. l lIaiu, the material used upon it is just as good and firm 
ward forms into hard coral rock. 'l'his is the cycle A new champioll has arisen to 'defend the honey bee and strong as when put in place. Twelve hundred 
of the carbonic acid gas, anlHhis the kev to the fOl"llla- from the obloquy under which it has always rested. miles of this gigantic work built on the rugged, cral!Q'Y 
tion of our coral reef, of our Iilllestone add marble. In Mr. 'VIU. F. Clarr-.e, of Canada, daillls to have discov- mountain tops, vaulting over gorges, spauuing wide 
a silllilar way chaJl{ has been forllled. Various causes ered, from repeated observations, t.hat the most illl- st I'ea illS. netting- the river archways with hllge hard 
fIlaY unite to decompose these lime rocks, and the lJortant function of the bee's sting is not stinging. In b ars of copper, with double gates, with swingingdoore 
gas thus set free will aid in another cycle. a recenj; article he says: and bars set thick with il"On armor-a wonder in the 

Life depends upon the sun for existence, arid all life My observations and reflection A have convinced me world bpfore which the old timp classic seven wonders, 
is either directly or indil·.ectly ma de up of energy that the IllOst illlPortant office of t.he bee sting is that all gone now. save the gl'eat pyr�llIid, were toys. The 
from t he sun. SOllie of thiS energ-y may have cOllie which is performed in doing the artistic cell work, cap- grf'at pYl"Itlllld �as 85,000,0.10 CU?IC fe:t., the gr�at wall 
!o.?ay, some ages ago; but, no matter when i t came, ping the comb, and infusing the formic acid by meltns 6,350,000,000 culllc feet. A.n eng�neer. l� Seward s pal·ty 
It .IS sol�r e�r�y. The beef we eat, the water we 

I 
of which hOlley receives its keeping q llalities. As I here �ome years a.go g-aveitas hiS opmlOn that the cost 

drmk, �l Iliply ¥"�ve up latent heat �aken from the sun: said at Detroit, the sting is really a skillfully contrh'ed of th IS wall, fig-urm/!" labor at the sallie. rate, wO�lld mo�e 
and thiS heat IS what works our Vital system and sup- little troitel. with which the bee finishes off and caps, than eq�a l  that of all the 100.00

.
0 IlI.lles of r�liroad III 

plies us with energy. In other words, we are silllply the cells when they are filled b rimful of honey. This' th� Umted St�tes. Th? matenal It contal?8 w�uld 
using up storpd snnlight. In a given body, a plant, explains why honey extracte(l before it is capperl over bUlI.d a wall SIX f.:et Illgh and 1\:0 fept tlllc� right 
for instance, at the time of its death there is a cer- does not keep well. The fOl"luic acid has not been in- �tralght around the globe . •  Yet thiS wa s done III only 
lain all1011llt of unnsed heat, which if the plant de- jected into it. This is done in the very act of putting twenty y.ear� �ithout a trace of debt or bond. It is the 
cays, i s  partly used 11 p in decay. If the plant only the last touches on the cell wOI·I.. As the little pliant greatest Individual labor the world has ever known. 
partially decays, we have sOllie sunlight 01' heat stored tl"Owel is worked to and fro with such dexterity, th'! • , • , • 
up for futllle use. This is the case of our coal. In darts, of which there are two, pierce the plastic cell A CORRESPON"DENT. writing from Caldwell, Kan. , 
ages past, willions of years perhaps, the solar heat sllrface and leave the nectar beneath its tillY dl'ops of says: ,. Silver has been recently discoverpd in large 
pOUl"P(] down from a c\oudle�s t;ky upon vast and t.he fluid which makes it k epp well. Thifl is the "8rt quantities north and south of this city ,  where the lead 
llJagnifieent f orests of trees, which lived and died jllst. as pl'e!<el'vative" of honey. A most wondel'fnl 11I'ovision C I"O[lS ont; in fact, it underlies the entire cit" about 
our trees do to-nay ; but, because they fell in dalllp of natUl"e, truly! Hpl'ein we see that the sting- and 36 feet from the surface, and extends several miles into 
places, they only partially gal'e up their solar heat. \ the poison bag, with which so many of us would like to the territory. It assays from $35 to $108 per 2,000 lb. 
Then they became buried, and finally transformed mto dispense, are essential to the storage of our coveted rock. 
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