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indicate as rar as analogy goes tbe fact of a violent evo- METEORS. not be the result of cbance, and tbat tberefore tbe mecba-
lution of beat from tbe interim' to tbe surface; tbe revela- B R J M ni sm of tbe solar system must derive its motions from a 
tions of tbe most powerful telescopes sbow tbe sun's slIrface y . • CCARTY. single pbysical cause-and indeed it bas been demunstrated 
as full of small boles called pores. Tbese pores are prob- HISTORY records many instances of .tbe fall of masses of tbat tbe probability for  a single cause for 228 phnets mo v-
abl.y sm all sun spots,or it is stated tbat. tbe larger sun 'stone, iron, and otber substances from tbe bigber regions of ing in the same direction around tbe sun is 1-7�-228 in 
spots hal'e been observed to begin at olle of tbe t be atmospbere. Until tbe beginning of tbe present centUl'y whicb 1 represents certainty. Tbe fraction �-228 wben 
small black spots 01' pores. It bas also been observed tbese records were regarded by many as eitber entirely developed would be represented by 1 divided by a number 
tbat tbe cbromospbere appears depressed at and Deal' tbese mytbical, 01' based upon some events entirely susceptible of of sixty-nine figures, so that tbe valve of tbe fraction would 
spots 01' pores; it tberefore becomes reasonably apparent explanation from local causes, so tbat tbere was bardly suf- be almost notbing, wbicb sbows it to be a practical cer­
tbat tbey are at tbe surface of tbe pbotospbere, and are tbe ficient faitb in tbe fact to stimulate tlJe pbilosopber to searcb tainty tbat such motions are tbe result uf law and not 
nuclei of descendjng currents, wbile tbe faculre are tbe apices for tbe cause. But when on April 26, 1803, near L' Aigle, in cbance. 
of ascending currenls, carrying tbe bigbly beated, dissociated Normandy, a sbower of stones followed tbe explosion of a Tbe attempts tu discover tbis law, direCLed somewbat h y  
elements of the sun, suelJ a s  silieium, magnesium, ealcium, fiery globe wbieb rusbed witb great velocity over tbat re- tbe suspected existence of gaseous nebulre, culmillated in 
and otber metals, to tbe surface, wbere it is panially cooled gion, and wben tbis fact was officially verified hy a commis- tbe nebular bypot,besis, wbich resting as it does upon such 
by radiatioll to a point of intense luminosity, and from sion of tbe Frellcb Government, tbere was left no roum 1'01' I a higb degree of probability, conforming so entirely to na­
whicb by its incrensing gravity tends to move off toward douht that meteoric ligbt is often fullowed by tbe precipita- I tural law, and explaining so mallY phellomena entirely in­
POiDtS of depression, of wbich the pores and darker spaces tion of matter to tbe earth. I explicable on any otber tbeory, may be regarded as estab­
between tbe facula, are tbe natural courses, tbus keepiog From observations made of the instants of appearance and lisbed as fully as any speculative principle can be witilOut 
a constant circulatioll from tbe interior to tbe surface con- disappearallce uf tlJe ligbt and of the position of its patb becoming a fact 01' trutb. 
d"nsation,luminosilY, a return to the inlerior, dissociation with respect to tbe stars, astronomers bave been able to Broadly stated, i t  is as folIows: At one time all tbe mem­
by absorption of beat, and again seilt upon tbe outw!lrd calculate tbat the source of meteoric lig-ht lies always bers of tbe solar system were uni ted in a single mass of 
rollnd of circulation. 'rhere seems to be a limit to the witbin tbe limits of tbe atmosphere, and t.hat tbe velocity blazing matter rotating about au axis nearly coincident witb 
amount of beat tbat could possibly be pr'oduced 01' added of the meteor vuries from seventeen to tbi:ty·six miles per tbe present axis of tbe sun, and, by reason of the expansion 
to the eun's energy by tbe concentration of cosmical matter, second. duc to excessive heat and tbe operation of centrifllgal force, 
otber tban by contractiou, wbicb must u nite witb a heat- It. is, therefore. impossihle to doubt tbat meteors are cxtending its lellticular form far beyond the orbit of tbe 
producing- medium for development; and also of tbe impact masses of matter rushing witb tremendous velocity tbrougb outermost planet. By the process of cooling, tbe action of 
of meteoric matter, which may contribute a small amount I the air. centrifugal force, and the law of gravitation, the onter [Jor­
of beat a8 weil as volnme to tbe sun's mass, and to wbicb I But tbis amounts to little more tban a definition and does tions of,tbis cbaotic mass became detacbed from tbe main 
may possibly be attributed tbe origin of tbe sun spots wbose 'no t explaill tbe pbysical causes of tbe phenomena, and body and broken intlJ sm all fragments, tbus forming an im­
ragged and irregular contour seem bettel' to conform to tbis I the questions arise: Wbence tbe light by wbich we know mense annuills, each member.of wbicb revolved around the 
mode of origin in many instances tban to cyclonic action. I tbe meteor, and wbence the matter of wbicb it is com- origiLal mass, just as planets revolve around tbe sun. So me 
Perbaps CYCIOllic action is normal to the sun's surface cir- posed? of tbese fragments after ward became united by gravity and 
culation, and meteoric pl'ojectiles only generative in tbeir I Now it is known that resistance to motion will always collision, and tbe result was a larger mass continually in­
effeots. Tbe bi�'bly attenuated interplanetary zone wbich generate beat, and that great heat is always accompanied by creasing in size by absorbing its sm aller neigbbors, just as 
we term tbe zodiacal ligbt may aIso add beat 01' fueI to tbe ligbt. For instance, an axle 01' journal, if not properly tbe eartb now absorhs meteol'ic matter. and still revolving 
sun by its gradual contraction and condensation, as weil i lubricated, wbile rapidly l'otating undel' great pl'e�sure, will around tbe original mass. By a repetition of tbis prucess 
also to absor'b a part of its intense radiation_ If the tbeory become red hot, and t.be reason it does not become red !Jot at the different stages at wbicb tbe centrifugal force, in­
of La Place, vivid as it is in beauty and vastness of concep- I when lubricated is tbat the oil reduces to a gTeat ex te nt tbe creasin� witb the increase of velocity due to the gravitation 
tion, be accepted, tbe cOlldensation of cosmical matter sbould resistflllce due to friction, and at the same time ahsorhs the 01' tbe denseI' portions of tbe nebula towal'd its center, would 
Ftill be going on, amI not cease until the sun itBelf becomes 

I 
beat genera ted by tbe resistance wbieh it is not able

. 

to de- balance gravity, tbe solar system as it now stands was 
a solid mass, and tbe solar system ellsbrouded in darkness. slroy. formed, tbe sun being the remnant of tbe original cbaotic 

Tbe condensation of interplanetary matter, the corona, Moreover, we know that tbe atmosphere offers resistance mass-all of wbich, judging from the behavior of matter 
and tbe impingement or meteoric matter, contributing as . to the passage of bodies, proportione(! to tbe sq'lare of tbeir und er somewbat analogous conciitions bere on tbe earth, is 
they probably do a portion to the beat and eoergy of tbe 'I velocities. in perfect conformity witb physical la w. 
sun, yet we ('an conceive of no equivalent in these eIe- Experiments in gunnery sbow tbat a fifteen-inch sbot Now, unleEs we are prepared to combat tbe nebular 
ments to compensate for the voillme of beat and light radi- . moving with a velocity of 1,500 feet per second enr.ounters tbeory we must admit tbat at cert'lin epocbs of its develop­
atillg into spa,ce. Again, if there exists an etbereal sub- I an atmospberic resistance of about (Jlle and one-balf tons ment tbe solar system was swarming witb millions of small 
stance in space sufficient to maintain a combustion in the ]If sucb a shot could be given a meteoric velocity of thirty meteor-planets; that these bave eitber all been since conso­
sun equivalent to its immense radiation, it would be dense miles per' secolld, equal in round numbers to 150,000 feet lidated into tbe masses of the few larger planets, ur tb at 
enollgh to i nfluence and retard tbe lllotions of the planets, per second, the resistance woul<! be increased to about 15,000 tbere are some still I'emaining, w bicb, owing to t beil' pecu­
and still furtbel', to interfere witb tbe periodicity of tons. Tbe quantity of beat generated by sucb a resistance lliar situations and motions, bave escaped tbe clutcbes of 
comets. Tbe extraordinary coincidence of tbe agreement under sucb circumstallces is unknown, but reasoning by 

I 
tbeir more powerful neigbbors. 

of tbe orbitA of the great comet of 1843 and that of comet analogy from the above ins tance of tbe red bot axle, it seems Tbe lat ter is by far tbe most reasonable, since it is diffi­
A of 1880, seems to leave but little doubt in the minrls of perfectly reasonable to cODelude tbat sufficient beat would cult to cOtlceive how all tbese small bodies, mllving as they 
leading astronomers as to tbeir identity. If it sbould be be evolved to ignite and perbaps dissipate many rigid and do, could be absorbed by tbe larger ill nny finite time-and 
proved so by a third coincident retu.l'll, it will no doubt practically incombustible substallr.es. It is tberefore gene- bere it may be weil to remark that it must be owing to tbe 
set aside tbe arguments for a resistive medium wortby of rally conceded that meteoric light is camed by heat devel- ,great distance between tbe orbits of Mars and Jupiter that 
computation, although, near tbe sun and extending be- oped by tbe atmosplJeric resistance incident to the great ve- tbe asteroids bav'e not been appropriated by olle 01' tbe otber 
yond tbe point of peribelion passage of many comets, tbere locity with wbicb sucb bodies are known to mlJve. If the of tbose planets, and to the peeuliar positions of their orbits 
1$ no doubt an as yet uncondensed resisti'ug medium tbat meteor is composed ()f matter sufficiently fixcd, a portion of that tbey bave not been united in a single mass. Tbe ne­
lends its retarding influence to passing bodies, and, for as it often survives tbe great beat and falls to the ground in hular bypotbesis tberefore permits us to assurne, if it does 
mucb as we yet know, may he tbe real and principal cause a bigbly beated state. If it is composed (of more. inflam- not force us to believe, that not only are there many small 
of the erratic course of many comets after tbeir peribelioll mable material, it 18 consumed and dissipnted in tbe air, isolated bodies revolvinji around tbe sun as plnnets, bu t also 
passage. Again, tbe evidences furni�bed by geological re- wbich explains wby we may not expect a meteorite from tbat tbese bodies revolve in grollps and even in contin uous 
searcb are Ioecoming more convincing tbat tbe earth, is every meteOI·. rings. 
receiving from tbe sun lesB beat now tnan it did ages ago, Respecting tbe origin of meteoric matter, many tbemies Suppose tbat one of tbese small bodies sbonld revolve in 
01' during tbe middle geological periods, wben its surface have from time to time been adl'anced. For instunce, it an orbit of exactly the ,ame period as tbe eartb. It is 'evi­
ceased to be influenced by its internal beat. Tbe rate of was supposed by some to be formed by tbe conden�ation of I dent tbat so long as tbis was kept up tbc small body wonld 
d ecrease is so small tbat it eannot be measured by the recol'd vapors of various substauces in the air in a mallller similar i preserve its identity, but sbould its period be cbanged in 
of man; it can only be made evident b y  the comparative to tbat by whicb bailstones are produced from tbe vapor of even the smallest degree, it would become a questJOll of 
cbanges in the flora and fauna of the eartb, from tbe abun- water. Tbe absurdity of tbis is manifest. La Place, witb time wben tbe eartb would transform it into either a meteor 
dance and magnitude of its fo�sil exbibit, to tbe scanti- more reason, supposed. tbat sucb matter was cast from tbe 01' satellite. Let S represcnt tbe sun; AN E tbe orhit of 
ness of its present existence. The amount might not be a moon b y  volcanic action witb sucb force aR to be brougbt 
frn,ctiQJJ of a degree in a tbousand years. Tbe sun'� appar- within tbe limits of terrestr'ial gravitation, and, indeed, eon­
ent constancy of radiation may be partially if not wbolly sidering the a!Jsence of atmosl'beric resistance on tbe moon 
accounted for by the-decreased absorption of tbe interplan- (for tbat luminal'Y baR little 01' no atmospbere), and con­
etary matter c()nstit.uting tbe zodiacal ligbt, and the more sidering tbat the force of gravitation at the lunar surface is 
dense mass in immense proximity to tbe sun, tbe existenee I but one-founh wlmt it is on tbe eartb, it is not impossible 
of whicb was so fully sbown in tbe observations of tbe tbat tbe tremendous volcanic action peculiar to the moon 
eclipses ill 1878 and 1880, and beautifully illustrated in tbe migbt accomplish such a result: but, as will appeal' further 
la te publication fl'om the National Observatory. Tbeir on, such a supposition is incompatible with tbe gent'ral facts 
illuminated aspect seems 1,0 indicate tbat light and beat are attendant upon meteoric phenumena. 
ahsorbed in their passage to tbe planets, and tberefore, if a It bappens tbat mecballical sciellce is able to demonstrate 
condition of constant contraction has been and is going on, tbat meteoric matter is entirely foreigll to tbe eartb 01' moon, 
the sun's effect will appeal' to be constant., 01' llearly so, thus: 
althougb really losing beat and decreasing in temperature. Tbe great.est velocity witb wbicb a body, moving under 
There remains another element wbich seeills to be a part of, tbe action of terrestrial gravitation alone, could possibly 
and to bave a strong interplanetary relation, being one of strike tbe eartb, would evidently be attaincd by letting the 
a mysterious triad, wbose functions appeal' so interwoven body fall from an infinite distance-and it is demoostrated 
and uncbangeable that they are yet an enigma to mankind. by a weil knuwn tbeorem in rlyuamics, that under such cir­
Its sphere of greatest activity is upon the verge of vacuity; cumstances a body would strike the earth, witb a. velocity or 
it exists as an almost unknown and pervading element of all ab out seven miles per second; hut we bave seen tbat meteors 
matter, and. for all we know, of all space. In its dual na- move witb velocities varying from seventeen to thirty-six 
ture we recognize a latent and acti,e principle. Jt is de- miles per second, so that t'hey must have a velocity not due 
veloped by intel'cbange of chemical elements, and by its to tbe earth; wbicb is but anotbel' way of stating tb�t (bey 
power tbe strongest bound elements fll'e reduced to tbeir must bave a planetary motion .. 
simple terms. Certain functions of eacb uf tbe triad are Therefore meteors are cosmical bodies; tbat is, bodies 
common terms, wbile otbers are widel.v different 01' an- baving their origin in tbe same general cause wbiC�1 pro­
tagonistic. This element, electricity, togetlter witb its duced tbe sun, moon, aud stars. so tbal Ibey may be re­
magnetic, brotbel', seems to possess energies scal'cely yet gal'ded as miilUte planets 01' comets moving around the sun, 
understood; tbese may be, so far as we know, only deriva- übeying tbe same la ws and controlled by tbe same fOt'ces 
tive functions of eacb otber. Reat and ligbt being strongly wbil:b order tbe motions of tbe most gigantic planet of our 
developed by electric energy wbile passing in contact witb system. 
natural elements wbere tbese elements are disrupted 01' Whell we consider tbat between the orbits of Mars and 

\ 
I 

transposed, as in tbe carbon ligbt and atmospberic dis- JUl'liter Ihere are more tban two bundred smflll planets, va- tbe eartb; A NM tbe orbit of meteor planets; AST 
charges, as weil also in the mysterious incandescent 01' rying in size from two hundred and fifty to sixteen miles in tbe line of interser.tion of the planes of the two orbits. Sup­
vacuum ligbt in 'Ybicb tbere is no disturbance of any ma- diameter, and tbat otbers are being discovered every year, it I pose a group of meteors to revolve in AN M witb a period 
te rial element. hut a development of beat and ligbt by its seems entirely reasonable to conc1ude, even witbout refp- 'differing from tbe period of tbe eartb. It is evident tbat 
mere passage tbrougb 01' over an element of sligbt resistance, rence to meteoric pbenomena, tbat tbere are myriads of sucb tbis group of meteors and tbe eal'tb would at some time 
showing visibly tbat its spbere of ligbt and heat-giving uc- hodies belonging to the solar system so very small tbat tbey l reacb tbe point;A, at tbe same instant, and tbe result would 
tivity lies upon the verge of vacuity. From the well-known can never be detected. be a meteoric sbower. 
conditions of light, beat, electricity, and magnetism, in tbeir And met.eoric pbenomena sbow tbat tbe orbital m(Jtions I Such meteoric masses as were not absorbed by tbe eartb 
generative and inductive relations to each otber, and the and positions of tbese small bodies are sucb as occaRionally in this rencontre would pursue tbeir course, and after a 
admitted powerful and almost simultaneous magnetic Te- to bring tbem.within tbe dominion uf terrestrial gravitation, certain period some of tbem would again be caused to con­
lation between tbe sun and tbe carth, it is inferred tbat all wbereupon tbey are drawll from tbeir orbits toward tbe tribute to a similar meteoric display. 
interplanetary space bas no bar to its instantaneous and co- eal'tb witb increasing velocity, and striking the atmospbere It is easy to see tbilt tbis display would bappen about tbe 
incident effect. burst into flame from tbe causes givell above. same time or tbe year, and at regular intervals determined 

From tbe progress tbat bas latterly heen made by MI'. Rowevel' satisfac�ory it may seem in explaining tbc ordi- by tbe rplation between tbe.periodie times of tbe eanb nnd 
Crooke in tbe study of the moleculaI' pbY8ics of electricity lIary meteor, whicb may be seen on almost any ciear nigbt, group 01' t"leteors. :' 
in higb vacua, it is boped a long stride forward will be to flas h like a rocket across tbe sky, it would be spreading Suppose now that ANM sbould represent tbe orbit or a 
made in the knowledge of the probable influeuce this myste- tbe above reasoni'lg, over too much Burface to ex- continuous stream of meteors moving around tbe sun like an 
rious element may bear in tbe bpat and ligbt-giving power te nd it to tbose periodical phenomena, called meteoric immense ring. Every year whe,n the-eartb arrived at A t bere 
of tbe sun. Tbe Ideal of the existence of subtile fluids and sbowers, wbicb �ake it appeal' as if all tbe stars in tbe I would be a meteoric ."hower. Tbis is wbat happens eacb year 
moIeculaI' vibrations witb their interchangeable tensions beavens were bein<g precipitated upon uso about August 10tb. 
and intensities, as repl'esenting the elements 01' sound. beat, 1t baving been observed tbat all planets revolve al'ound Tbus far we bave kept witbin tbe limits of the solar system 
ligbt, electricity, magnetism, und gravitation, are as yet a tbe sun in tbe same dil'ection and llearly in tbe same plane, entirely, in order tu sbow tbat all meteoric pbenomena could 
ladder in tbe mYRtel'Y of creation in wbicb every step for- find tbat tbe sun bimself l'otates in tbe same direction about be accounted for witbin tbose limits. , war'd in tbe investigation 01' ulLimate elements is one round an axis near perpendicuJar to tbe mean position of tbe planes Hut tbere are cel'tain meteoric diRplays, notably tbose 
higher to a knowledge of tbe infinite. of tbe planetary orbits, tbe suspicion a1'ose tbat this cuuld wbicb appeared in 171l9. 1833, and 1866.- wbich cannot be 

© 1883 SCIENTIFIC AMERICAN. INC 



6278 SCIENTIFIC AMERICAN SUPPLEMENT, No. 393. JULY ] 4, 1888. 

considered as coming witbin tbe limits of tbe above reason­
ing, because it i� known tbat tbe group from wbicb tbese 
meteors emanate bas a retrograde motion, and moves in a 
cometary orbit. But this fact no more niilitates against our 
previous reasoning tban do retrograde comets against the ne­
bular tbeory. It only eulurges tbe scope of tbe illquJry, and 
shows tbat wbile many meteoric masses are proper to' OUI' 
system, they niay also wandel' to us from tbe remote deptbs 
of space. 

bave been I:oun�. üne a cylipder forty feet long, two to 

I 
of cal'bonic acid tbrougb tbe ;�lveriz-ed iron-hea�ed to red­�bree f.eet I� diameter, and wlth walls abo,ut two to fo.ur ness. W�en tb.ere iR a large quantity of sulpbur, be passes m�bes lD ,tblCkne�s of !l; pure wblte col�r; lymg upon an m- . the gases mto llltrate of sllver and precipitates sulpbide of chne up tbe ba�lD, eVldentl� at on.e time a water c�urse. I silver. If tbere is but liltle sulplJUr, be passes it tbrougb a �an3; otbe,r speClm�ns of vanous mlUel'al� bave b�en found I r?w of bot�les, eacb of wbicb contaius 2 c. c. of '1 nitrate of m tblS baslll, espeClall'y some crystals of Jeffersolllte filII)' a I sllver solutlOn of sucb strength tbat tbe silver corresponds to foot long and. perfect m every angle. ·0'0004 gramme of sulpbur, 01' exactly 0'01 per cent. of the The PassalC Company, tbe only one at present at work, 4 grammes taken for analysis .. Tbe n umber of bot tl es pre­�a.ve developed �ines for s0!11e time. The principal mine cipitated gives tbe percentage in bundredtbs. From wbat bas been said we conelude that meteoric pbe­

nomena are but tbe continuation of tbat. process by wbicb 
tbe solar system bas for infinite ages been collecting tbe scat· 
tered matter from onter space, and by whicb tbe planets bave 
grown to tbeir present size; tbat tbis pl'ocess now retains but 
tbe sbadow of its ancient vigor, and will probably slowly 
fade and finally vanisb in tbe grea! end toward whicb all 
creation tends.-Kansas Guy Review. 

lS III tbe m!l;lll vem, from;w,lncb 50 tons per ,ctay are taken, J1a.nganese and I'I'on.-For tbe estimation of mn.nganese and tbe b�Slll wbere. tbe SIlIcate 01' calamme lS taken out. A and Hs separation h'om iron, ammonium acetate is com­large engme bouse lS erected nearly over the moutb of the monly employed in England !lnd Belgium wbile sodium main v.ein, whicb has a silaf't 240 reet i� deptb �nd works acetate is used in Germany, France, and Sw�den. 'In Eng­t:vo dnlls. Two �orty bor�e pow�r . hullers are 1.0 tbe .en- la�d tb� percentage of iron is generally found by titmting gme bouse,. worklU� an . 8 l Uch llll UlUg pump .wlth 5 foot wlth. blchromate of. potash, but in Germany, France, and stroke, an all' comP.lessol, a No. 5 B!ake pum� I U  the level, BelglUm (and Amel'lca) tbe permanganate is used. In tbe and a No. 1 Wor�hlllgton double actwn pump l� tbe hottom pr�sence of perceptible quftntities of titanic acid, sodium sul­of tbe. s�aft, be.sldes some smalleI' macbmery I U  tbe sbop, pblde can be used to reduce the iron, as it bas no action on tbe hOlstmg engme, etc. tbe titanium. In Sweden tbe crucible test is still in use as THE ZINC MINES OF SUSSEX COUNTY, NEW JER­
SEY. 

At tbe c�l�mine �ine. ll. few bundred yar�s away a s�all it also gives mucb otber valuable information. It gives 'tbe portable b01stmg e�glUe I� used, �nd at tbe mllls forwasblllg perc�ntage of cast iron, not of pure iron, but this is rarely It. at tbe bott�m of tbe bill, a SIX borse power Hoadly en- reqlllred except in ores very ricb in manganese. By NELSON H. DARTON. 

AT Ogdensburg and Franklin Furnace, abont sixty miles 
nortbwest of New York city, on t.be New York, Susqueban­
na, and Westem R. R., are several veins of zinc minerals 
wbicb are, witbout. question, tbe most interesting forma­
tions of tbeir charactel' in the U nitcd States. Tbey bave 
been worked for a uumber of years, but are as yet appal'ent­
ly inexbaustible. Tbey were discovered by Dr. Fowler, a 
large property bolder and miueralogist of tbe vicinity, in 
1815-16, wbo drew attention to the 'wonderful variety and 
association of minerals in the outcrops of tbe veins, and al­
so to tbe great pnrity and immense quantity of tbe ore in 
sigbt. It was not long before the attention of some capi. 
talists was directed to tbe district, and tbey leased from Dr. 
Fowler tbe privilege of working certain of tbe mineral 
veins. Since that time tbese veins bave been extensively de­
veloped, and bave long formed"a mining center . at FrankIin 
Furnace. Formerly, many men were employed in tbeir 
development, bnt now a leS& number is required,as tbe min­
ing facili ties bave been increased. 

At FrankIin, on Mine Hill, wiLbin a hundred feet are the 
veins of magnetic iron ore, grapbite, Franklinite, fortv 
feet or more in tbickness, and lying upon beds of pyroxene 
and gill'net rock; and in tbe limestone, tben tbe vein of 
zinc ore-besides wbicb at Ogdensburg tbere are two other 
zine ore veins, and tbus tbere are three, wbicb are inclnded 
between walls of granular limestone, wbicb a few feet 
beyond are adjacent to walls of gneiss, 01' in some. in­
stances syenite 01' granite. Tbe localities are two in num­
bel': First, tbe two veins known as tbe West and Main 

. vein at Ogdensburg,-in Sparta townsbip, and tbe vein two 
miles north at Mine Hill, in FrankIin. Tbe former veins are 
divided into tbree mines known as the Manganese, New 
Jersey, and Passaic-tbe later mine being at present tbe only 
one worked. Tbe Og:lensburg veins are very peculiarly 
arranged, and it is not until lately tbat tbeir true configur­
ation bas become known, as pointed out by me in a paper 
read before tbe New York Academy of Sciences in Novem­
ber, 1882. On tbe geological map of tbe veins, publisbed 
witb tbe survey report in 1868, tbey were mapped as being 
one, and tbat similaI' in arrangement to the vein at Mine 
Hili, with a crook toward tbe northwest, tbe latter baving a 
crook to tbe nortbeastj botb form tbc soutbern ends of tbe 
veins. Tbe juncture of this crook was represented as a 
sbarp poiut, and diverging at an angle of about 35° from 
tbe main vein. Tbis is true at tbe Mine HilI vein, but at 
Ogdensburg tbe relations are quite different, as there are 
two distinct veins essentially parallel and at several bun­
dred feet apart at tbeir soutbern terminations. But entire­
ly separate from tbem are two higb basins, two bundred 
feet in diameter,and about 80 feet in deptb. Tbe main vein is 
two thousand feet in lengtb, and twenty-two feet in tbick­
ness at tbe surface and decreasing very gradnally as it de­
scends. It is surl'ounded by complete walls 01' dolomite, at 
least to a deptb of eigbty feet. Tbe ores tbat occur in it are 
tbe following: Zincite, a red oxide of zinc contai:üng 
about 80 per cent. of zinc, tbe red color being caused by tbe 
presence of scales of red oxide of ir on disseminated tbrougb 
it. Tbis ore is a much valued one, and constitutes a large per­
centage of the average ore. It is used directly for the pro­
duction of eitber speltel' 01' wbite oxide 01' ZIDC. 1t is mixed 
in all proportions witb tbe mineral FrankIinite in small 
black grains, or modified octabedrons contaiuing iron, zinc, 
and manganese. Tbis mineral is separated from tbe zincite 
by mecbanical 01' magnetic means, and used for the produc­
ti on of compounds of iron and manganese, known as spiegel­
eisen 01' ferromanganese. It was formerly rejected as wortb· 
less, not being of use in manufacturing r.inc 01' iron, but is 
now a valnable production. Besides, tbere are several im­
purities: R(,donite 01' bisilicate of manganese and tepbroite; 
its unisilicate; rbodocbrosite, its carbonate. Small amounts 
of silicate of zinc, willemite, also OCCll!', besides carbonates, 
of zinc and magnesia and very appreciable amonnts of 
silicate of copper. Tbe arrangement of tbese minerals in 
tbe vein is very peculiar, and I will detail tbem. Tbe foot 
wall of dolomite, as before mentioned, is more 01' less im­
pregnated, for abont a foot in deptb, with masses of zincite, 
bolding a little frankIinite and some tephroite, e;enerally in 
large defined cryslals. Above this is a bed of zincite, six 
feet in tbickness, containing a small proportion of granules 
of rranklinite and at times considerable silicious matter. 
Above tbis iS!l banging wall, not continuous, bowever, im­
pregnated witb rhodonite, franklinite, zincite, tepbroite, 
and rbodochrosite, and in a few places blend. Above this 
is tbe main vein, about twelve feet in tbickness, of zincite, 
bolding mucb frankIinite and some small portion of tbe 
otber minerals. Above this is a tbickness of about one foot 
of a mixture of fl'anklinite, zincite, rbodonite, and rho.do· 
cbrosite, quite sepal'ated from eacb otber, and a b6ve tbis 
some pure zincite, wbich joins tbe veins to tbe banging wall, 
whicb is also more 01' less permeated witb tbe zincite. 

Tbe west vein is not of tbe even, regular dimension of tbe 
main vein, but of very erooked outline and variable widtbs 
and deptbs-from sixteen feet to four in widtb, about 150 
feet in lengtb, and about one hund red feet in deptb. Nearly 
aU the ore bas been removed.,from it. Its cbaracter was 
similaI' to tbat of tbe main vain, but its constituents quite 
homogeneollsly mixed togetber. A tunnel c onnects tbis 
vein with tbe main one. The first basin is between tbe 
sOlJtbern ends of the veins, the otber justsouth of tbem; botb 
were half filled with dirt wben iound, but under tbis was a 
tbick bed of franklinite; and under tbis tbe calamine, 
a silicate of zinc. containing water. It was much mixed 
with dirt, bnt tbis is readily wasbed out, and is one of tbe 
most valuable outputs of the mines. Wben1t is mixed wirb 
lime and distilled, wbite oxide of zinc is obtained. Its color 
proper i8 pure white, and maDY speciinens inthis condition 

gme for runmng tbe stamps, wasbers, and a No. 3 Knowles 
pump, 10 incb cylinder, 16 incb stroke. Tbe wasbed silicate 
is dried in beaps and sbipped direct to tb eil' works, 01' in 
some instances sold to otber companies. Tbe able superin­
tendent is MI'. T. M. Mitcbel, wbo, assisted by about sixty 
men, attends entirely to .tbe work, and it is since be bas 
been witb tbe company tbat tbe true width of tbe vein-22 
feet-was ascertained. Tbe vein of lean ore biding tbe ricb 
layer of zincite six feet in Ibickness was formerly considered 
tbe foot wall of tbe vein until explored by MI'. Mitcbe!. 
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At Mine Hili in Franklin tbe zinc is again found in nearly 
a direct line nortbwest; tbe Ogdensburg deposits in a vein 
of nearly tbe same lellgtb, but in many places forty feet in 
tbickness, of quite bomogeneous composition, and apparent. 
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seventy: in deftb, approacbed by a tunnel from tbe valley 
of tbe Walkil River a distance of a tbousand feet, and by 
laddel's up its side. Tbere is a sbaft about a bnndred feet 
deep in �he opening and ramifies out into tbe vein. Openillg 
from tbe nortb is a bnge grotto wbere tbey are now takiug 
out ore. Tbe entrance to this part of tbe vein was barred 
by a buge dike, apparently tbe end oE tbe vein, it being 
forty-five feet in tbickness, and at rigbt angles to the veiu. 
Bebind it tbe continnation of tbe vein was fonnd; tbe 
grotto baving assumed large dimensions by tbe removal of 
tbe. ore, wbicb is composed of zincite, franklinite, and wil­
lemite, 01' green anbydrous silicate of zinc, besides some 
minor constitnents. Wben mixed witb lime and distilled, 
tbe oxide of zinc distills off, tbe silica 01' tbe willemite com­
bines witb tbe zinc, and tbe oxide of zinc, tbus freed from 
its silica distills also, and tbus tbis otberwise useless pro­
dnct is valnable. Tbe mining is very simple befe; COlll­
pressed air drills are used; the ore blasted ont \Vith giant - vassers. 
powder, placed on cars, and drawn by donkeys tbl'Ough the 
tnnnei to a small platform, wbere it is weigbed and dnmped 

MtJNN & CO_, PUblishel's. 

261 Broadway, New lork, N. Y. 
dire ctly on tbe cars 101' sbipment to the company's works at 
Newark 01' to Jersey City. An engine for hauling ore from 
tbe mine below tbe opeumg to tbe donkey cars and for com­
pressing tbe air for the drills is the only macbinery employed 
besides a small mine pump below tbe opening. 

THE BEST METHODS OF ESTIMATING THE FOß. 
EIGN CONSTITUENTS OF IRON. 

A. TAMM contrillutes tbe following paper on analytical 
metbod to tbe Jernt. Kont. Annalle'l': 

Garbon.-In England and Germany tbe carbon is usually 
estimated by dissolving tbe iron in ammonio-cbloride of cop· 
per, collecting tbe insoluble residue Oll an asbestos filter, 
drying and bnl'Uing it in a combustion tube. Tbe carbonic 
acid formed is collected by absorption in caustic potash, and 
tben weigbed. In Freiberg tbe carbon is oxidized witb 
cbromic acid instead of oxygen, which requires more prac­
tice. In France tbe iron is dissol ved in mercuric cbloride, 
according to Boussingault's method. 

By the Englisb metbod 300 grammes of ammonic cbloride 
of copper is dissolved in 1 liter of water, and 50 c. c. of tbis 
solution is taken 1'01 ' every gramme of iron. In the analysis 
of cast iron, at least 2 grammes must be dissolved, and in 
wrougbt iron 5 grammes. Tbe solution takes place in half 
an boU!' if gently warmed and stirred, a few drops of bydro­
cbloric acid Ileing added. Tbe total carbon remains. In 
most cases an estimation of grapbite is unnecessary; but for 
tbis purpose tbe iron is generally d issolved in nitric acid, 
and tbe silica and grapbite wbich are left are burned to car­
bonic acid. For exact estimations of grapbite tbe Swedisb 
iodine metbod is preferable. 

Bilicon.-It is estimated in England and America by dis­
solving in aqua regia 01' nitric aCid, and evapOl'atinl\: it down 
with sulpburic acid, especially if . tbere is much sllica. In 
Creuzot and Terrenoire the pulverized iron is oxidized by 
moistening witb nitric acid and igniting in a muffie, tben 
beating in a cnrrent of oxygen and subsequently in dry by; 
drocbloric acid gas, so as to con vert it into percbloride of iron, 
wbich can be snblimed, leaving tbe silica bebind to be sub­
sequently purified. 
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nium molybdate solution may be acid, alkaline, 01' neutral; 
yet an acid solution is preferable, as it bettel' prevellts tbe 
separation of molybdic acid. [The presence of an excess of 
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8ulphu'I'.-For the estimation of sulphur, aqua regia is obtained on tbe best terms. 
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