
SCIENCE.  


lery is due to  the presence and growth of the yeast- 
fungus. A t  the time of the publication of Schloe-
sing and Muntz's memoir, i t  was remarked in corrob- 
oration of their view, that tradition has taught, that 
in the days when 'saltpetre plailtatioris ' or ' saltpetre 
yards ' were worked in Isurope, in order to obtain a 
supply of the nitrate for lnalriiig guripowder, pains 
mere taken t,o use the earth of a yarcl over and over 
again, aftcr the nitrate Elad becil leached from it ;  and 
that, in order to insure success, when a new yard 
was to be started, sorile earth had to be brought from 
an old yard, and mixed with the new earth, -all of 
which went to show a recognition of the truth, that 
something useful for the process of nitrificatio~l was 
contained in the old earth. But the wisdom of the 
fathers is expressed even more ernpllalicaily in the 
follolving citation from the 'Diary of Samuel Sewall,' 
recently published by the ;RrIassachusetts historical so- 
ciety (see 'Se~vall  papers,' vol. 2, p. 10, of the pre- 
liminary ' iIIiscellancous items'). I t  appears that 
in tlie year 1686 Judge Sewall copied upon the cover 
of his journal this receipt :-

" T o  makc a salt-petrc bed. A11 the sward of the ground is to 
bo taken of or trenched in, and tlio stones to be taken aleall out 
as deep as the trench. Then ~ c t  the beet and richest mould you 
can, and fill up  the trench according as you will malro i t  in great- 
ness-length or ilenth as von see cause. Whon tho mound is 
mado clcai and fitting, t1G.n oTor tho gronnil and trench it in 
again, and as you trench it in mix i t  with strong limc about a 
tonth or sixth and the ~ ~ ~ a . p ~ ~ ~ ~ ,  ~ ~ ~or h of potre, and 
hen or pi-eon's dong as much as you can get, the more the bettor. 
d n d  afte?'tis trenchedinas aboyc, let all the botcher's blood and 
lees of wine be lniscd often with the upper part of tllo nlould 
about half :t foot down, that it be not lost or run away from the 
bed or bank. Let the bank be made upon rising grounil, and a 
ditch abouL it, that the water rest not, nor run into (,he pctre- 
bed; with a dry houso over it, to keep it from rain." 

Surely it is sornethirig more than a curiouz coir~ci- 
dence that our forefatllers sliould have thus spoken 
of tlie 'mother of petre' as they did habitually of 
the 'mother of vinegar.' I n  the face of expressions 
so distinct as these, :t is iinpossible, as a matter of 
history, to clclr~y that just conceptions of nitrification 
and acetification were c~ l r r e~ i t  I t  is, per- long ago. 
haps, the fault of their descendants, rather than of 
thenlselves, that this lrnowledse of our ancestors was 
not more firmly grasped or Goner formulated with 
precision. F. E-I.STORER. 

'1'13~-"Lnericnn institute of ~niiliug enginc~ei.s, 
orgranized in 1871,and consisting at tll:lt time 
of miniiig ancl lnechailicnl engineer\, mctnllui- 
gists, and chei~iists, 11elcl its secoiid Febiuary 
:neeting in Boston, in 18'79, with a meiilbership 
uf about In o hundred and fiftj . Since tlint 
time the Arnelicail chenlicnl society ant1 the 
Society of illechailical engilleers 1m-e been 
formed, ill a measure limiting the field of tile 
i~istitntc to the nliiiing cngincels proper, the 
~netallurgists, those chemists who are ellgaged 
on the problerns coil~lcctetl -6th the profitable 
estlactiorl nncl working of mctnls, and tliose 
geologists -hose worli lies in the same tlirec- 

Archeological frauds. 
As an illustration of the deinand and supply of 

archeological material, I will call attention to a carved 
stone representing a naliecl child about two feet in 
length, which was said to have been dng up near tile 
Hot  Springs in Arlransas. The carving ~ v a s  partly 
enclosecl by a cement, which, it mas said, covered the 
stone when it was found. This mas received at  the 
Peahociy museum, with its history, apparently well 
authenticated, clescribing i t  ns an  anticlne, This 
piece of carving proved to be :L child of the 'Cardiff 
giant' faluily. The fraud was u~iquestionable; and 
the image was returned to its owner mitb a full state- 
ment of the evidence against it, and the reqoeut that  
in the interest of science the object shoulcl.be de-
stroyed. Since then I have heard nothing illore of 
it, and in case it 11:~s not been destroyed this notice 
will serve to put others on their guard. This is, 
however, but one of the many fraudulent specimens 
offered for sale; ancl we have received a, number of 
pipes, tubes, di.31~es, ceremonial and other objects, 
made in Plliladell)l~ia, and sold as haring been fourld 
in sue11 or such a locality. ' rhc variety of these arti- 
cles m;rde by the Philadelphia. r~ianufacturer, and the  
character of the worlr, are such that inany have 
fount1 their wav into collectiorls in this country. and 
not a few lla;Te sllpplied tile foreign demaGi for  
American antiquities. A manufacturer in 1ndi;rna l ~ ~ ~ 
confines his attention chiefly to 'mound-builders' 
pipes,' wllicb are carved from stotie, and offered i1l a 
sg.slcniatic melhod to collectors. 0llio a large 
business has been done in the so-called gorgets, cut 
from blue slate, and in llematite celts. I n  southern 
Iilinois. a few years nzo. rnany s~eciuleiis of pottery 
mcre made, until tlieLdeman;l fell off so tlGt 04 
manufacturer acknowledged that, he  was no longer 
paid for his trouble by their sale. Ariotlier Inan 
who made this pottery is, I believe, no longer living; 
bat  n ~ u c l ~  This list mijiilt of his morlc is still extant. 
be lengthened; but it is already sufficient to stlow 
that the ctemand for ' antiquities' is considerable i n  
this country, and that  we are not behind the old 
world in keeping up the supply. I". \V. PUTNAU. 

Cambridge, Peb. 19. 

tlon. H u t .  erea  nith this specialization of 
lhe ainis of the inslilute, it ha i  just lielcl its 
twelftli annual illeetiilg ill Iloslon, 'eb. 20-33 ; 
and the :nerrlk)ersliip a t  plesent nu~nlsers oT7er 
t w  elve h~ulclretl. 

The rlecacle n hich lins el:lpsc il 1)etn een these 
TI o incetii~gs has nilncs,c~tl :i lr~ost nlnrvello~~s 
gron tll of mining nncl ~iirtalli~rgical enterprises. 
It is liom Yery geile~ally ic~cognizecl that our 
inineial iesources i:l estcnt n i~d  richneqs ~ i v a l  
those of ally othel co~intq-.  I t  is, on the other 
hnncl. true that the minil~g-lailds of Akinerica 
presei~t obstaclcs to the e i t rn~ t i , ,~ i  nilcl trails- 
l?ortatioll of their ~n i~ le ra l  n oneztitll qLleli as 



other coaiitry has to  eontciid nith. The ores, 
too, are of mnch more refractory nature, and 
the lairs of the clcposits very different from 
those that gorcrn the veins nncl beds of the 
tlaitern continent. 

':'11(~ novelty ailcl the difficultj hare attraetccl 
to this Celcl of research a ilulnbcr of d~ncr icans  
of liberal cclucation fitted in the scllools a t  home 
a~i t l  abroad. Tllc magnitutlc of thc 01)stacles 
:tilil the clifficulty of thc prohlcms ciicouilterccl 
in the field liavc only scrvctl to ~iimniotc their 
~ncnta lencigies, and liavc clran 11hither a goodl~ 
rlu~nber of foreign scientific ancl l~ractical men. 
\rho have sought in this uiltricd field an oppor- 
tuitity to win grcatcr 1aurel.s than Tras off'erccl 
by the beiter-lino~vn rcgioiis of Europe. A11 
thesc causes hare brought together a body of 
men of a clcgrec of lteeniless of intcllcct, rcr-  
satility of powers, and acqnirecl skill in over-
coming difficulty, which is rarely fonncl in oily 
association a t  houne or abroad. 

To tllc meeting.; they bring the fresllcst 
thougilt on problems ; ant3 fhosc the i ~ e ~ ~ e s t  
of liindrccl pnrsuils havc thc incans of inform- 
ing themsel~es as  to llic progrcss in their s ~ \ -  
era1 tlcpartments. 

Besicles tlic E ' e b r u : ~ ~ ~  mhicl~ 11as meeting, 
alnrn! s been held in some castcrn city, one or 
two espcditions arc talicn cacll year to  ~nining 
regions, whcrc mctliocls and proccsscs :we care- 
filllj csainiitccl ancl ci,iticaisctl. This cloie coil. 
tact of the laboratory and thc oEcc mil11 the 
field resnlts in a union of theoretical and l ~ m e -  
tical science wliieh cali~lot fail to  effect n great 
development in tile metallurgical art. 

The Boston meeting, nhich 113s just, closecl, 
\ \ a \  atte~liledby a l ~ o i ~ tserenty-five nlembers. 
' rn  enty-eight 1i:ipers n ere presented. of which 
t!iirtee11 were renil wncl discilssed. Abstracts 
of these appear in the fo l lo~~ ing  Somepngc.;. 
idea of the range of thought at onc of these 
rneeti~~gsmay be gai~ied fi.orn the folloming 
elaisification of the papers : I n  metallurgical 
sr~Qiects, ten 1):rpers were offered ; in mining 
and ore-clressi~~g. siu , in geology, five ; ill 
anxlyticnl chemistry, three ; iu characters of 
iron and steel, two ; and two unclassified. 

Besicles the live sessions for t!le rcadi~ig of 

papers, there nerc  three cxcurslons to worlcs 
of engineering interest. The first was to the 
puinping-station of the nely sewerage system 
nt Olcl-Harbor Point. The chief objects of 
intcrcst mere thc two grcat pumping-cngines, 
cacli with tuvo plungers, foiir feet in diameter, 
ancl iline feet strolie. Onc of the ciigi~les mas 
started for the benefit of the visitors, and 
they wcrc inforn~ecl that it was pumping about 
thirty-sere11 inillion galloiis pcr day. One of 
tliesc pumps nonld be able lo l)nnlp the Charles 
Rircr dry if its outlet to the sea wcrc stopped 
by a clam. 'rile sewage is here lifted forty- 
thrw feet in order to gain colnmn cnough to 
carry i t  out to Xoon 1sl:rncl. On the way 
home the party ~ i s i t c d  the Norway iron-~rorlts, 
ancl inspected the new pctrolcunl furnaces, 
which are snicl to replace one ton of coal with 
t n o  barrels of crudc pctrolemn ; and also thc 
Billiilgs cold-clramn shafting apparatus. Later 
the Carson trcilching al~paratus mas insl)tctecl, 
nhereby a scnrcr may be c~onstmclecl throngll 
the crorvclecl streets without stopping the 
travel. 

'l'hc second exc~~rs ion  to see the ccle- w a i  
bratcd tcsting-nlachine a t  the 7Vatcr to~~n arsc-
nnl. KO IiCaropeaii nation lias a testing-
machin? of cqual capacity and precision of 
mcasurcnicnt ; a picce of' stccl tcstcd Tras :L 

flat bar of the mannfacture of the =\'orway iron- 
worlis, of t\\ elvc-li~uiilrcdth!: carbon. Lts 
leiigth TI as 80 incllcts ; M icltll. >.S5 inches : 
thickness, one inch. U~icler tension it stretcllecl 
eiglltee~l ilic>hes, ancl bloke when a force of 258,- 
300 pounds hrd  been applied, which is 49,282 
po~~i l ( l sto t l ~ e  square i i~ch.  I n  the af tcr~~oon 
several of the bniltlings of Harvxrd unircrsitj 
vere ~isitecl, inclitdi~igthe Bdusemn of coinpara- 
tive zoijlogy, the Peabody musetun of Ameri- 
can nrcheologj , t l ~ egj milasiu~n, :ulcl the chemi- 
cal laboratory ancl inasenm of iiiincsals in 
Bojlston 1Pall. A lunch mas ser\,ecl in 3dc-
morial IIall. 

The thircl excursion, mas made to Lowell ; 
and the partj risited a cotton-mill alld plint- 
worlis, besides a carpet- ancl a hosiery-nlill, all 
of which proved of great interest to the inein- 
hers living out of h'cw England. 



Microscopic analysis of the structure of iron 
and steel. 

B17 J. C. UAPLES O F  XE\V YORK. 

After briefly reviewing the work of A. Martens of 
Berlin and Dr. H .  C. Sorby of Shefield in this field 
of research, Mr. Bayles considered the mellrods of 
preparing specimens for microscopic study whjcli in 
practicc lle had found to give the best results, ant1 
continued: The first step to he talren in practical
microscopy is the training of tllc eye to observe \\-li:tt, 
may be seen ~vitllouttile aid of a lens. This is ac-
coinplished by the patient esarliination of character-
istic fractures, and rioting similarities and differences. 
After tlle 11a1;edeyc lias become fainiliarized mith all 
it can see, tlie stutlciit sl~ouldcontinue his investiga-
tiorls assisted by a hand-lens 1%-it11a power of fro111 
two to three diameters, and absolutely achroinat,ic. 
Speci~uensto be studied with a vie17 to  determining 
their internal structures should be snrfacetl in a 
planer, ancl sinootlietl by draw-filing in the direction 
of the fibre. The surface thas obtained is treated 
wit>hslightly diluted nitric acid, wllicll gives a rapid 
and wide developmellt of the structure, which may be 
studied wit11 advantage while it lasts. wild ~vil lprepare 
the student for finer work. For fine development more 
care and tirrie arc needed. After planing, the surface 
of the metal is ground mith fine emery, or under a 
metallic mirror-grinrler. I t  is tllen treated with acid, 
Mr. Dayles describing the manner in great detail. A 
t h ~ r o n g hdevelol~mentn.itli wealr acid requires from 
twenl.y-four hours to six days, according to tile corn-
position of tlie metal. Small specirriens are prepared 
oy planing dov\.11fro111the baclr to a thiclrness of +L 
to I',,of an  i~ich.  ' r l~eplaned face is then gro~lnd
and surfaced on n fine n~lietstone,developed with 
wealr acid, a ~ i dinouiited between glasses with Canada 
balsam. I n  selectiilg a ~nicroscope,care should be 
taken that tlle lenses give a good defiuition, that there 
is no 'sl~alce' or lateral rnotion in the adjrtdtrnents 
for focus, aucl ellen tlle table should adrnit of inclina-
tion at  ally angle founcl most convenient for observa-
tion. Coiicerilirlg the results to be expected from thr  
microscol)ic analysis of ~netals,Mr. Bayles expressed 
the belief that it open? a vast fielrt of k~iowledgenot 
yet reached by either che~nicalanalysis or ptiysical 
test. There are many conditions, tlie resnlt of cllanges 
prodnced by inecllanical treatment: to which chemi-
cal analysis gives no clew, and which are detected, 
bnt not explained, by tlie tests of the physical labora-
tory. T l ~ emicroscope will, no doubt, explain many 
of the ~nysterio~lschanges which occur in inetals of 
given clicinicnl coiiiposition under dilferent condi-
tions, ant1 will give the inetalliu~gistan  opportunity 
of studying tlie anatomy alid physiology of iron and 
3tee1, which, ill a most important sense, will snpple-
nient alzalysis and iiicchanical test, which h n ~ ethus 
far, to some extent, run i11 parallel lines. When, be-
tween t,lic report of analysis arid the fracture of the 
brolcen test-piece, me can place a polished longitudinal 
nr cross-section of the material, its internal structure 
developed by acicl, and adniitti~igof careflll micro-
sco1)ic study, we are furnished with the missing link 
in tlie chain of evidence required for a correct con-
clasion as to the nat~l reof the material under iaves-
tigation. 

Coal and iron of Alabama. 
BY DIt. T. STEERY EUNT O F  RZONTREAL. 

After referring to the researches of Profs. R. P. ILoth-
well and Eugene Smith, and compli~nentingthem in 
high terms on the results of their labors in that sec-
t io~i,Dr. Hunt said that the existence of coal in Ala-

bama had bee11 known for half a cerlturv: it forms 
a part of the great Appalachian coal-basins, which 
lie principally upon the waters of the Ohio, and has 
an extent of 58,000 n miles, inclndinq eastern Ten-
nessee, the north-west,ern corner of Georgia, and a 
large part of tlle state of Alabama. The principal 
part of these measures has an area of 5,000 miles; 
but on the east side are two small tlotacl~edbasins, -
the Cal1awha,,~30n miles iri extent, and the Coosa, 
100 o ~niles. I hey are separated from the rnain basin 
by narrow belts of older roclcs a few ~rlilesin wicltll; 
and ihere is iro iioltht that they are detacherl portions 
separated, -t , l~rono by a fault pure and simple, the 
other by an  nutiulntion which has o~~er tu rnedtlle 
folds, and has faulted tlicnl in some places. To 
tlie east of tliese, stretches the Coosa valley, a geo-
graphical feature of the greatest iinportnnce, being a 
continuation of the grc?t, liinestone valley mliieh 
runs up to Lalre Cllampla~n. On tllc eastern border 
of tlie valley is, a great belt, of crystalline roclcs, of 
which the Blue Ridge, Hoosac Jlountai~i,etc., are a 
part, and forming tile great Atlaritic belt from the 
hills of N e v  England to illabnnla. Nest is a lime-
stone valley forty or fifty rniles in width. Then we 
hare  the North Mountain, ~ ~ ~ h i c his the begi~iningof 
the great series of folds w711ich make up tlie Alle-
gliany Ridge, and forri~etlof paleozoic rock 1%,11ich 
underlies tlie coal. To the west are the great coal-
measures, essentially the sarne in character as those 
of Pennsylvania and Virginia. A peculiarity of the 
untlerlying bed of sediment,al rock is its varyiilg 
thiclrness, frorn 18,000 feet in Hunting1,on County, 
Penn., and diminishing toward the south, until in 
some places in Alabama it has tlliilned down to 
1,800 or even 1,000 feet of soft roclr, sariclstone, arid 
sliale. 

The ores in the lirnestone valley are limonite, and 
the brown hematites found in Berlrshire Co~mty,  
aiass., e~lorinouslydevcloped; fu~nishinga large part 
of all the ore which is smelted, and practically ines-
hanst,ible for geilcrations to come. I n  the mountain 
belt is anotller set of iron-ores, also impofcant, - the 
red hematite3 of the Clinton group. Beyond that  
are coal and occasional clay ironstones, of secoiidary 
iiuportailce as regards amount. 111the northern por-
tion of tliese beits, eslsecially in Pennsylvania, the 
North RIountaills separate the coal ancl iron by dis-
tancrs of 100 rniles or more, offering serious clraw-
backs, and increasing tlle cost of protluction; at  the 
sarne time the Atlantic belt renders i t  impossible to 
reach the region by navigation. J3nt a renlarliable 
fact is the almost co~r~pletedisappearance in Alabama 
of the two great mountain barriers before reaching 
the sea, being tllinnetl out and morn and groiil~d 
away. The soutllern rim of the basill is brolren 
dowri, and the coal and iron arc on a l e ~ e lwith the 
navigable waters of the gnlf a1 Mobile; bringing up 
the qucsl.iori of the importance of rt!ntlt:ring the rlvcrs 
navigable so as to reach the heart of the coal-region. 
The coal-measnres to the soatll sliffer no clinlinatio~~ 
in q ~ ~ a n t i t yor quality; but tlic bed-roclcs are so np-
turncd and folded and fanltecl, thxt within three or 
four ~nilesthe coal and i r o ~are found togetl~er. A 
curious fact of tile enormous fault -this great brealr 
in the stratiticatio~lof nearly 10,000 feet-is, tliat i t  
has brought up the hcnlatite ores directly beside the 
coal in the Calian~bavalley, so near tliat by the sirn-
ple means of gravity they may be brought to a com-
mon point, reducil~gtlie cost of production to the 
lowest. To these geographical and geological con-
ditions the region owes its future importance. It 
is the part of the country which is growing most 
rapidly in popnlation, sllowing an  increasc in ten 
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years of 41.6% a ~ a i n s t  30% for tlle nation; it includes 
the states where agriculture and the carrying trade 
are to be built up, requiring coal and iron; and they 
can be obtained untler the most favorable conditions. 
I ts  significance was long ago noted by Isaac Lotliian 
Bell, who found its ores richer and its fluxes much 
nearer than in Yorlishire; and he said that the region 
rnatched and more than matched anything in Great 
Britain. Abrarn Hewitt regarded it as important, 
reckoning not by the nages paid, but by the number 
of days of labor necessary to procluce a glven qnan- 
tity. Dr. Hunt  predicted a most remarkable future 
for the coal and iron regions of Alabama. 

President Rothwell stated that he must disclaim 
any credit for original investigations, his first knowl- 
edge coming from a careful sarvev and ~ l a n  made bv 
Joseph Sqt&-es. 

Dr. Hunt  replied, that, had he been aware of it, he  
would have been glad to give due recognition to the 
labors of Mr. Squires. 

Changes in the structure of block-tin. 

BY PROF. R. 11. RICHARDS OF BOSTOX. 

The speaker exhibited a pig of the metal, which in 
December last appeared to be perfectly good mallea- 
ble bloclr-tin; Feb. 15, the pig mas found to be brittle, 
and had undergone a change in its molecular condi- 
tion ~vhich  involved about half of the mass. I t  made 
itself apparent by enlargement in spots which took 
on a darker color, and which remaled a crystalline 
structure very like that of stibnite. I t  was surmised 
that the change was due to imperfect retorting, leav- 
ing in the tin a small percentage of the mercury with 
which the inetal was originally treated; and an  analy- 
sis of a portion of the pig, using a current of hydro- 
gen at  a bright red heat, showed by the direct method 
the presence of 2.62 parts of mercury to 97.24 of t in;  
or, by difference, 2.76% of mercury and 97:24% of 
tin. 

Dr. T .  Sterry Hunt said that such changes had been 
previously noted in tin supposed to be in a state of 
purity, the metal becoming so crystalline that  it was 
almost ready to fall in pieces. Under certain condi- 
tions, very like those stated by Prof. Richards, it had 
been ascertained that  bloclr-tin would undergo these 
changes. 

A suggested cure for blast-furnace chills. 

BY H. M. HOWE OF BOSTON. 

These chills, as well Irnown, are the results of a fall- 
ing of the temperature helowthat needed for the fusion 
of the slag, from 1,S0O0 C. to l ,QOOO C. T ~ I Pcom-
mon remedies are the injection through the tnyeres 
of liquid petroleum, or of air-gas, and the increase 
in the temperature of the blast, rather than hastening 
the latter; since this tends to lower the temperature 
a t  the tuyeres, just as, up to a certain point, blowing 
a match, or fire, or candle, will increase its combus- 
tion, but beyond that point will decrease it. The 
difficulty with tlle use of liquid petroleum is, that it is 
not generated at  a sufficiently high temperature, and 
the process of vaporizing i t  withln the  fnrnace also 
requires additional heat. He suqgested, that instead 
there should be used vapor of peholeum or coal-gas, 
heated externally, so that  the energy needed for that 
operation would not be taken out of tlie furnace. 
When cold liquid petroleum is used, there is not 
enough rnargin in temperature to avoid chills. The 
results of his observations were expressed by the fol- 
lowing fignres, the temperature being in centigrade 
degrces :-

I FIXAT,r l ' ~ ~ ~ 

i Th;;z;:A- Incomplete iComplete 
cnmbuQlou. cOmiluation.' 

~ --

I I 
Air-gas . . . . . . 482 '2383 1323 

Liquid pctroleum . . 2555 ' 1698 

Vapor of petroleum . 3967 2117 ~ 
I n  discussing the paper, Dr. Raymond of Cam-

bridge said, that, at  the Durham furnace, a chill had 
caused a large scaffolding, which bad fallen suddenly, 
and had cholred up the hearth. Liquid petroleum 
introduced through the tuyeres, with the blast at BOO0 
Fahr., had burned a large hole in the mass, although 
it was not thoroughly successful in doing away with 
the obstruction; but a very high temperature was 
produced within a few inches of tlie tuyeres. He 
claestioned whether the petroleum in the form of a 
fine mist, or sllray, would not give a hiqher rcsult 
than the vapo< -

A member said that the chills were produceti by 
the formation of scaffoldings, which prevented the 
descent of the fuel, and the proper reducing atmos- 
phere could not be maintained. He was of opinion 
that the petroleum vapor would not remedy this 
unless carbon were introdnced with it. Mr. Howe 
replied that he would intl~oduce an excess of the gas. 

President Itothwell asked if the  conibination of 
carbonic oxide and llydrogen, known as water-gas, 
hacl been tried. In recent experiments in Germany, 
in pipe-n~aliing and for welding purposes, i~ltroduced 
with air it llad given a very high t,einperature. 

Mr. C. Constable, of Constableville, N.P.,  thought 
that ' cl~illing,' as here used, was a misnomer; t,hat 
tlie air of the  blast was only capable of burning so 
much, and, when in excess, a po~ t ion  of i t  was driven 
up in the furnace, and caused the scaffolding. His 
remedy was a reduction of the blast. 

The nletallurgy of nickel in the United. States. 

BY PROF. W. P. BLAKE OF NEW IIAVES. 

Nickel has for a long time, and until nitlrin a few 
years, been a compouild rather than a simple elerrlent, 
so far as it was known commercially. I t  was ex-
tracted as a secondary product from cobalt spia, and 
of necessity was a very ilnpure result, being contami- 
nated with a great many other substances, especially 
arsenic, iron, and sulphur, wliich s-ere present in small 
quantities, but sufficient to destroy, to a great extent, 
the true properties of the metal. I n  this respect 
nickel is essentially the same as iron, and these met- 
als and steel offer many analogies when in a state of 
alloy or combination. For a long time cobalt was 
the principal object sought, and nickel was a by-prod- 
uct;  but the production of artificial ultranlarine di- 
minished the demand for cobalt, and at  the same 
time the introduction of niclrel-plating and kindred 
industries increased the call for nickel, until now the 
conditions are reversed, and the latter metal is in l he  
greater demaxid. But to  the scientific chemists, who 
prepared nickel in a state of purity, its properties 
were not wholly unltnomn; get between them there 
was a great divers it,^ of opinion,-one declaring it 
to be malleable, and another the reverse. Its malle- 
ability Tvas diminished by the presence of carbon or 
manganese; and, reduced by carbon, its ductility was 
less than that  of zinc. These results, however, were 
confined to chelnists and laboratories, and were not 
lznovn to the arts ; and tlie production of nickel con- 
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tinued as an  alloy, with 2% or 3% of foreign matter, 
sufficient to destroy its malleability and ductility, and 
prevent its usefnlness in the arts. The first rlernatld 
for the metal was for niclrel-plate, and next for iuak- 
ing coins; being first used for the latter purpose ill 
Switzerland in 1850, and in the Ur~it~ed States in 1867, 
although as early as 1853 Booth of Philadelphia had 
made sample coins, and submitted then1 to tlie mint, 
but they were not accepted. The alloy varied frorn 6 
parts of niclrel and 95 of copper to 30 of niclrel and 70 
of copper. This country first adopted the ratio of 12 
to 58; and a t  present, in the five-cent nickel coins, 
uses 28 parts of nickel to 76 of copper. Of these five- 
cent pieces there were issued np to June  30, 1876, the 
value of 87,000,000. Ailother large demand for the 
metal was occasioned by the discovery of the possi- 
bility of depositing it by the action of electricity. 

Nicliel ores are extensively distributed throi~gh the 
United States, more generally than is usually sup- 
posed. I t  is found with chrome ores in ser],eiiti~~e 
rocks which have a coating of nickel-oxide or emerald 
nickel, and is also cornmonly associated with n~agnetic 
pyrites; particularly in Conriecticnt, by the Hudson 
River, in New Jersey, and a t  Lancaster Gap, Penn., 
which is the chief source of the metal in this country. 
The general diffusion of nickel is poi~lted out by Dr. 
Hunt  in the magnesian roclr at  Quebec; a t  Silver 
Harbor, on the shores of Lake Superior, is anot,her 
supply; and a ~ a l u a b l e  deposit has been found in 
Nevacla, whence last year there were shipped ten tons 
of the ore to Swansea. Auother deposit, closely re- 
sembling that of New Caledonia, a hydrated silicate 
of nickel oxide, and carrying as high as 10% of the 
metal, has been discovered in Douglas Connty, in 
southern Oregon; the Lancaster-Gap ore contains 
only 14% to 2% of nickel, with magnetic pyrites. .A 
few years ago the discovery of the hydrated silicate 
at  New Caledonia attracted a great deal of attention. 
I t  was at  first thought that tlie deposit ~ v a s  small, and 
would rapidly be exhausted; but i t  has proved to be 
of sufficient extent to snpply now nearly all the worlrs 
of Europe, ancl is very pure. 

I n  1876 a remarkable series of objects was exhib- 
ited at  Philadelphia by Professor Wharton, being 
nothing more nor less than a number of articles made 
by that get~tlerrlau of pnre wrought nickel. They did 
not attract by any nlearls the attention to which they 
were entitled; and tlie same fate befell them at  Paris 
in 1878, where they seemed insignificant beside the 
splendid cases of alloyed prodncts exhibited by the 
French workmen, these cases however,c~nt~aining,  
not.one piece of the pure metal of over three or four 
grains weight. Professor Blake callctl the attention 
of the chairman of tlie board of judges to these 
wrought-nicliel goods. T l ~ a t  official was inclinetl to 
be incredulons, but cut a small piece off a square bar, 
and took it to his laboratory. The nes t  day he in- 
formed his associates, that this exhibit of Professor 
Wharton was beyond comparison, and that they were 
in the presence of one of the nlost important results 
of the age in this direction. This step pavecl tlie way 
to greater advances; and experiments were begun in 
TVestphalia on the mechanical combination, or weld- 
ing, of nickel with iron and steel, As a result there 
have been produced sheets of iron and steel coated 
with nicliel on one or both sides, this end being ac- 
complislied by securing platcs of tlie baser metal of 
proper surface, on which are laid the plates of nickel : 
these are then heated, ant1 passed through rolls ander 
high pressure. The thickness of the nicliel is a tenth 
by weight on each side. The applications of this 
coated nietal will suggest themselves. I t  is chiefly 
used in the mamifacture of hollow-ware, being readily 

spun and pressed; and its advantages of lightness, 
strength, and infnsibility, are apparent. These re-
sults have also beell obtainecl by Profcsqor IVharton 
at  Camden, N.J. ; who has also succeeded in making 
objects of cast-rlicliel, the door-knobs in his residence 
beir~w of this material. Therc is a great future in 
this qndustry, ~ h i c h  gives additional importance to 
all localities where nickel is found; and it is also of 
interest scientifically. A proposition has been made 
to use pure nickel for the magnetic needle, and one 
was exhibited at  Paris in 1878. I t  was afterward 
presented to the French government, and a comniis- 
sion was au~o in t ed  to test i t :  their r e ~ o r t  has not 
yet beer] made. 

Professor Blalre exhibited to the menibers of the 
institute several of the articles shown by Professor 
JTTh'harton at  Philadelphia ancl Paris. They included 
a knife, a bent bar, a horse-bit, etc. The bit, it mas 
explained, had not been rubbecl or polishecl since it 
was sent to Paris in 1878; yet it had not the slightest 
appearar~ce of taruish about it. There were also 
shown specimens of the hollow-ware made in West- 
phalia. In  reply to questions, I'rofessor Glake stated 
that these vessels were presumably harmless, as the  
nicliel is not easily attacked by ~eqetable  acids; and, 
fnrther, that the experiment had been tried of feecl- 
ing a clog on nickel-salts, on which the alliinal seemed 
to thrive. I t  is more econonlic and nlore rapid t o  
coat the plates by rolling than by electrolysis. 

The Bower-Barff process. 

BY XIL. BOWER O F  ERGLAND. 

Mr. G. W. Maynard mas announced to reail a paper 
on the 'Bomer-Barff process; ' bnt he stated that Jlr. 
Bower of England, one of the discoverers of t he  
process, was present, and could do better justice to 
the subject. Mr. Bower said, that  any process which 
has for its object the preservation of iron and stee! 
from rust, and ~vhich  will iilake these metals more 
applicable than they now are to t,he requirements of 
manlrind, will be sure to meet wit11 attention from 
all those who are either engaged in the extraction of 
the ore, its reduction to metal, or the subsequent 
application of the metal itself. TVit,ll iron and steel 
rendered secure against corrosion, they will be used 
to an infinitely greater extent than they now are. 
Tlie whole realm of science has therefore been ex-
plored in the attempt to discover sonie method by 
which the formed article may be preserved, leaving 
its strength nndiminished by the action of rnst. 
Paints, oils, varnishes, glazes, enamels, galvanizing, 
electro-depositing, aud what is called ' inoxidizing,' 
are among the many systems now in rogne to effect 
the preservation of iron and steel from tlie corrosive 
action of air and wetter. The  object of this paper is 
to show what niay be done in protecting iron and 
steel froin rnst by forming upon their surface a fill11 
of magnetic oxide by an inexpensive process. 1Zussiarr 
sheet-iron is less affected by exposure than the ordi- 
nary inaterial because of this forrn:ttion, but this was 
not lruown until Dr. Percy discovered it. That such 
a coating is produced is qnite certain, bnt it is only 
an  accident of n~anufiicture. To Professor Barff is 
due the credit of beirrg the first to deliberately nniler- 
take to coat iron and steel n-itli magnetic oxide pro- 
duced designedly for the purpose of protecting their 
surfaces froin rust. Some sixteen or seventeen years 
ago father was making a series of experiments in 
the production of heating gases, one set of them being 
011 the decoinl~ositioii of water by passing superheated 
steam through masses of red-hot iron. I i e  noticed 
that the iron became less and loss active, until i t  
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ceasecl to decornpose at  all; when. or1 examining it, 
he noticed that it was coated with a lrincl of enamel. 
I t  at  once occnrrecl to hill1 that the process in ques- 
tion 111ight be usecl to obtain s n c l ~  a coatir~g; but he  
found, after a few days' esposnre of tlre iron to the  
atmosphere, taliat tlte coating scaled off, and he  pur- 
sued the matter no farther. The i r o ~ ~  employed in 
this case was rusty; but if it ba.d lieen new, my father 
would in all probability bnve been the accidental 
author of the process whicli Professor Sarff discov- 
ered ten years latui. That consists ill srtbjecti~lq iron 
or steel articles to tbr: action of snperl~rated steairi; 
and, wlic~i they are at  a telnperalure st~fficientlg Iiigh, 
tlie fo l lou~ in~  c11c:mice.l clinage taltes place: 3 Fe + 
4 (11, 0)= Fe, 0 , i-8 H. My fa t l~er  thought that  
what Professor Barff could effect wit11 steam. he  
might; also effect wit11 air; and espcri~nents were 
lilade varied bo t l~  in character a ~ i d  resnlt,~. On con-
sidering the fact t11:tt air is oxygen and nitrogen in 
rnecl~anical combination or~ly, 1carile to tlie coricla- 
sioa, tliat, to for111 the lower or magnetic oxide, t,lze 
quantity of free oxygen, and so of the air er~il~loycrl, 
must bear some proportion to l;he surface of the arti- 
cles exposed to its action, more especially when a 
comparatively low heat is employed; and i t  has been 
fou~lcl that the qnaatity of air pnssed tlwougi~ tlie 
retort during most of the unsuceessfal experilliel~ts 
was tllrec hundred or four h~u1drcd tiriles niorc tllarl 
was actuaily necessary. The niode of action 1adopted 
was to admit a few cubic feet of air irilo the retort 
at  the colnrnencement of every half-hour, and then 
lea$-e tlie iron and air to  their own devices; tlie rc- 
tort, of conrse, being tightly closed. During each 
half-lioar a coating oC inagiletic oxide mas forrned, 
and the oper:~tion nras rcy3eaLed us often as was con-
siclered necessary. T11is mas effective, but costly; 
both this and the Barff process rer(niring tlie exter- 
nal heating of tlie cliauiber. Sncct'ssful experi~ncnts 
were made wit11 air, but open to t l ~ e  salile objection 
in regard to cost. Experi~neiits v i t l ~  carbonic acid, 
produced by the decornl~osition of chalk, \vhicli should 
give 3 Fe + 4 ( C  0,) = F c ,  O, -I- 4 ( CO),  gave a coat- 
ing of light color and easily removed; tlie film proba- 
bly being a mixture of Fe O aud Fe,, O,,or sometliilig 
nearer tlie metallic state than is ~riagnctic oxide. But, 
even if successfi~l, tlie cost of tliis 111ethOd ~vonld still 
be too high. I tlierefore proposed to use a f11el gas- 
prodacer, similar in pril~ciple to tlie Hiernells gener- 
ator, but altered to suit otlier requirements; to Ilurn 
the coxi~bustible gases thus protluced, wir.li a slight 
excess of air over and 3,110ve that  actanlly required for 
pel-fect coixbnstion, ant1 to llent nnd oxidize tlie iron 
articles placed in a si~itable briclr clinnlber by these 
prodnctr of co~rrb~~stion.1also arrangetl a coritinuons 
regenerator of fire-clay tnbes underneat11 tlie fnrnace; 
so that tile ~~rot luc ts  the oxitliz- of coinbust,ion, l e a v i ~ ~ g  
ing cllt~~nbcr., apassed or~tside tlie tubes, imparting 
portion of the vaste heat to thcni, ~vl~icll  was taken 
up by t.lre ill-goiilg cold air passing through t,lieir 
interior uii its n-ny to the cornb1~stio11-cliambcr. I liact 
hopctl in this may to be able to so regulate tlie excess 
of air over that  required for co~upletc cornbustion, as 
to be ablc to prociuce m a g ~ ~ e t i c  tlirect, itisteacl of oxi~lc 
tlie lower R ~ C IIISI:!~~S oxide or coml~ination of oxides. 
I obtained some beantiful reslilts, ant1 some again 
mere unaccountably bad; and 1sowi found that  i t  
was as difficnlt to regn1:tte the precise arnoutit of oxi- 
dation as it first was in the Besserncr process. But I 
mas fortunate enougli to Iiit upon all almost parallel 
remedy; that  is to say, I increased the quantity of 
free oxygen mixed with tlie produc~s of combustion, 
and oxidized the iron articles to excess during a fixed 
period of generally forty minutes, when magnetic 

oxide mas found close to the iron, and sesquioxide 
over all. Tl~ei l  for twenty miriutes I closed the air- 
inlet entirely, leavil~g tlie gas-valve open, wrid so re- 
duced the outside coating of sesquioxidc to ~naguetic 
oxide by the reducing action of tlie cornbostible gases 
alone. 

The Bnrff patents have been purchased by my 
father. His process is better tllari ours for wrought 
iron, aucl perliaps for polislied work of all Itincls, as 
iron comniences to decompose stcarxi a t  n very low 
teinperature, -in facl, mnch below visible redness. 
For ordinary cast iron, and especially t,liat quality 
wllich contnins mucli ear!>on, tlie Ilarff process is 
much too slon, in its ac1,ion; slid some specimens that 
I 11a;ve trentetl in l31lglnnd liave talre~r as lilany as 
tliirty-six l t o ~ ~ r s  to coat effectually, wllicll corlld read- 
ily have been finislied off ill five 11or1rs by tlie Bower 
process. The main distiilclion between the two is, 
that the Bower is nlucli more ene1,getic in its action. 
Tlie objection to t l ~ e  use of a closed in~;flle externally 
heated in the Barff process has bee11 almost entirely 
overcome by siniply puttillg ~vrouglit iron into a 
Bower furnace previonsly well I~eatetl, then shutting 
off botli the gas and air supplies, and acl~liitting steam 
into the regenerator tubes. Steel, I consider, can be 
equally mell treated by both processes; except polished 
steel, whicli is better treated in a low-temperature 
Barff frunace. Of the fuel bitrnt in tile gas-protlucers, 
a non-caking coal is tlie best. Virginian splint has 
suited very well iti this coruitry; and of this about 
one ton every three days is required for a furnace 
with an oxidizing cllarnber 13 feet long and 4 feet 
3 i~iclieswide ancl I1ig11. Wlie~i  a gas-coal is employed, 
it slionltl bc fed t1~1,ongli the chargil~g hoppers just 
before each deoxidizing operntion, when a smoky 
flarne is of great at l~antage.  I. ltave, ho~vever, dis- 
covered that anthracite coal can be used as well as a 
gas-coal by simply a l l o ~ i i ~ g  petrolenm to drop, at  the 
rate of o i ~ o  flallon per Ilour, upon tile red-ltot surface 
of tlie coal?n one of the producers. 'rllis lvetlioil 
has been exclusively used in this co~uitry. 

Tliese mag~retic-oxitle processes not o~i ly  protect 
from rust, but tlte coating is of sucll a beantifnl color 
as to render al'ticles ready for tlie lilarlict directly 
they are ollt of tllc f~wnace and cooled. Onc rcniarka- 
ble featnre of t l~ese  is, tliat Il1el.e is no more cost, 
(except in tlie labor of llar~tlling tlie~ii) in treating 
2,240 articles each weigl~iag a p o ~ i ~ d  tllan ili coating 
a cube of the ~rietal \reigl~iltg n ton; and so pene- 
trating is t l ~ e  process, tliat every crevice, no matter 
how intricate Lile pattern lnny be, is as effectively 
coated its tlio 1)laiiiest swface. Thcrc is absolute 
certainty that  paint 11sed on iioli so coitled will adhere 
as mell as on mood or stoile; ant1 t l ~ u s  iiori lriay be 
used for c011str11cti1711 wcrlc in a thousand clirections 
i n  wliicli it has not u p  to tile preset~t tilne 11ceil pos- 
sible oil accomit of its 1i:tbility to r ~ ~ s t ,  matterno 
what the coaling nscd to protect it lras been. Manu-
f;~ctnrersagpe:!r far Inore rcndy to npply the processes 
here and on the continc~it of Europe than, u p  to 
now, they 1la.r.c been in Eliglaiitl; but perilaps the 
reason lras been, that, so far as Pi.of(:!jsor Barff's 
process is conccr~ictl, it has only jnsL been shown 
how 1;~rge lnnsscs call be cle:tlt ~ v i t h  by tlie use of 
the  Dower ful~nace. For ortlinnry Iiollo~v-ware for 
kitcheu or table Iise, wlietl~er of cast or ~vrought 
iron, tlie process is adniii.ably aclnptecl. It; is in-
tettded to  apply tlie process to cast-iron gas and 
water pipes; and, as the former liavc compi!ratirc:ly 
little pressnre to bear, they ~n:ty be nir~iie mncli I!ght- 
er  if rendered incoi,rodable: wliile, fur rater, there 
is 110 rcason now wliy wiouglil-iron or ~u i ld  steel 
pipes should not be used. 111 the case of railmay-



sleepers in iron ancl steel, which are now almost 
wliolly used in Germany, the process is likely to prove 
of much advantage. For fountains, railings, and all 
architectural work, the process is invaluable; and 
iron may now be used in nlarly instances instead of 
bronze. Tlic cost has been carefully estimated at  
two dollars per ton; and tliis may be reduced by g~ving 
several furnaces ill charge of one morknian, a r ~ dby a 
better system of taliing tlie articles out than tliat in 
usc when the estiliiate was made. Tests liave been 
made as to the effcct of the proccss on the strength 
of the metals, wit11 the result that no alteration mas 
detected in the strcngtll. Tl~coreticallyonc would 
suppose that  i ro~ l:tnd steel woultl be soniexvl~atto11gh-
ened, as the tendeilcy of the process is to anneal, and 
would, no doubt, if continocd long enough, rencler 
some classes of cast,-iron iualleabie. A very thin 
article, if excessively coated, miglit probably be 
mealienetl, due to tlie fact Llint the coat of rnagnetic 
oxiile monld for111en  appreciable perceutage of the 
bulli of tlic article; but that,, of course, is a very 
extreme case, and one mllich is not likely to ever 
occur in ~rac t ice .  

N o t e  o n  t h e  j acke t ing  of roas t ing  cy l inde r s  
a t  Deloro,  Canada.  

The speaker said, tliat lie merely desired to place 
on record the fact that  he  had been using roasting 
cylinders jackeleel, to prevent any one fro111 taliing 
out a patent oil the idea. l i e  dicl not wish to deprive 
any one of tlie p~ivilegeof using it, but lie also did 
noL wish to be deprivetl of t l i ~ tprivilege himself. I n  
the roasting of arsenical sulpl~uretslie had ernployed 
what is co~nn~onlyknown as the Wliite and I-Iomell 
cylinders, of plain boilcr-iron, with fire-briclc lining 
and shelves. H e  used two of tliem; tlie ore passing 
from one to tlie other tllrougll a pipe, witliout losing 
its heat. The first cylinder is 30 feet long and 5 feet 
in diameter, and takes out a large part of the arsenic 
and sulpl~nr. Tlie second is 24 feet long ancl a little 
less than 4 feet in cliameter, in wliicli tile roast 
is finislied. The t x o  niakc a coml~leteroast for chlo-
rinating, and give fro111 '34%.to '38%of t l ~ egold. But 
these cylinders radiateel an Iiiiniense amount of heat, 
too 1111.1c11to allow tlic tenipe~~atumto be kept snffi-
cientlv liigli to obtain a coii~pletcroast. T l ~ i sloss by 
radiatioi~has been avoitled by jaclceting. A slicet-
iron jacltet is plncccl aroanil tile cylinder, leaving a n  
air-spitcc of t170 iriclles; outside of this is another 
jacket with a space of two and n half inches, wl~icllis 
filled villi ~nineralor slag wool; tliis is nliseil witli 
plaster of paris, ant1 further covered with roofing-
paper bound on with !rive. Tn~medintelyupon the 
use of t l~ i snpl)aratas tlicre mas noticeable a tretnen-
dous r ed~~c t ionin tlle consuinptiorl of fuel reqaired, 
and a reniarlrable inc~enseill the amount of ore 
roasted. As t l i i~smatlc, it cren rcsnlted in heatiug 
the upper portioil of the first cylinder too mucll, ancl 
roasting too quicltly, not leaving in t l ~ core tile sulphur 
necessary for tlie trcat~ncntill tlie second cylinder. 
Tlle tro~iblewas reilleclied by reriioving eight feet of 
tlie jaclcet arou~iclthe npper part of tile cyli~ltler. 

Geological  re la t ions  of t l ie t opography  of t h e  
S o u t h  Appa lach ian  p la teau.  

By aid of a rough black-board sketcli of the Blue 
Ridge and Smoky il lounlni~~s,the baclibolie of tile 
systelli, the  spealter sl~otvcdfrom a study of tlie rivers, 
that  the plateau has been gradually travelling west-

ward. A series of spurs are tllrown out by the Blue 
Ridge on the east, making a drainage system of cross 
valleys; here are the head-waters of the Tennessee 
river, wluch force their may t h ~ o u g hthe great escarp-
ment of tlie plateau, and tlirouflh the Smoliy RIoun-
tains, \~rlricliin some places attayn an altitude of 6,000 
feet. This is a very remarkable and curious fact. 
Tlie cadon tlirough which the waters break is 4,000 
feet deep, arid has rocliy sides not easily removed or 
eroded. h stndy of the situation slio~vs,that since the 
e s t ab l i shn~e~~ tof tlie water-sysie~nthere has been slow 
and steady rise of the mountain chain, the waters 
a{;the same time cuttinm their way down. There is 
another curious featnre?n tliis connection: tlie Ten-
nessee river runs bet~recntliis cliain and the Cuinber-
land ridge, and it moulil naturally be snpposed that 
there is a rise from tlie west side of tlie ri-ier to the 
Cumberland. But observatioils xvitl~the barometer 
show, that there is really a continuons descent from 
the top of the Sr~ioliyXouiitains to the base of the 
Cu~nberlandchain, ancl lierc we have a river running 
a t  a higher level than ils tributaries. Tlie explana-
tion is simply, that the Cumberland ridge has been 
gradually sinliing since the establishnlent of the water-
system. 

T h e  col lec t ion  of f lue-dust  a t  Ems. 
B Y  DR. T.EG1,ESTON OF NETT YORIC. 

I n  the treatment of silver from lead-ores, this sub-
ject is a lnatter of growing importl~ncein Enls a t  the 
worlrs under the charge of Hc:rr Freidenbacl~,and of 
sonie importance here. 111 1874 it was found a t  Ems 
that there was a considerable loss of product by the 
dry method, and the wet mctl~odwas substituted; 
ancl still the loss of dust was mucli greater than had 
been supposeel. There were tlirce clifficalties to over-
come: to arrest the material carriecl off by inechanical 
means, to collect the material \vliicli is rolatilizecl, -
these two problems being co!nl>aratively easy of solu-
tion; but, when tlie collection was niade, it was an-
other thing to 1;eep tlie matcrial collected ~vllcreit 
was, and prevent its furtiler loss. The n,orlrs are 
located on a plateau and hill. Tlley run first clown 
tlie valley, and then, turning on themselves, np the 
hill, continning in a s t r a i d ~ tline to tlie top, where 
tliere is a cliirnney. I11 6 5 4  the Ic~igtliof the flue 
was 460 m., and it va s  furnislied wit11 tile old style 
of condensing-chambers. The canal w:~sthen length-
ened to 2,000 m., and carriecl I,o tlie flue 200 m. above 
tlie bed of tlie river. I t  mas ~lotetl;it orice, tliat tliere 
was an i~nmediat,eprecipitation of flue- lust, niuch 
larger than had hecn a~iticipated,but still uot effect-
ing a suficient r educ t io~~of the loss. .LII examination 
of Lhe pipes Ietl to the adoption of i ro~ipipes, witli the 
lower part terminating in zigzags 75 cnl. deep, through 
which, by means of a door nntl closc-fitting tube, the 
dust could be clr:~wn out of tlle tll~e. This (lust was 
r i c l~ ,rind the results of tlic metl~otlw r e  satisfactory 
until the assays showed that n~ucl i~na l l e rwas lost by 
volatilizntion. Fleirie~ibachsooil fount1 tha t  tlic old-
style arched flue was the ~vo~ . s tthat conlcl be used; 
for, while its forill gave strength to resist pressure 
Iron1 \vithout, it also renderecl it weak iigainst pressure 
from within, and the gases Sountl a comparatively 
easy nlenns of exit tlirougli it. The flues were then 
made rectangula.t, bound together with iron, and made 
as light as possible to prevent the escape of vapors. 
This form is now adopted everywhere. I n  the length 
of the fine was a series of co1lde1lsatio11-charnbers, 
but these mere f o ~ ~ n dto give IIO gyeat results. The 
flue was now 2,600 m. in lcngtli, wit11 an  area of 
42,650 m., and had cost 25.7,000 marks. il series of 
condensation-houses was built beyond the chimney, 



and still the results were unsatisfactory. I t  gradually 
becaine apparent that what was wanted was snrface, 
and not volilme. The iron pipes before described 
not having bee11 affected, there were introduced into 
the flue sheet,-iron plates hang vertica!ly. Four of 
these plates were at first put in ;  but the resnlts were 
so immediate and so grat,ifyiing, that  the n~unlber was 
increased to  six, with still better effcct. The conclu- 
sion was a t  once jumped at, that the flue xvonlcl stand 
all the plates tliat conld be put into i t ;  and accord- 
ingly seventeen plates mere introdnced, having a 
space of 10 em. between t lem.  It was then discov- 
erecl, that  nearly all of the material carried off me-
chanically was thrown down near the furnace, and 
tha t  volatilized was deposited a little farther on. 
These results having been reached, the difficulty was 
to keep these deposits mhere they mere, and to pre- 
vent them from being carried oSf by the imniense 
draught, in so long a flue. This last obstacle mas snr- 
nlou~lted by placing transverse sheets of iron in the 
bottom. FV11en the deposits reached a certain amount 
on the vertical plates, they dropped off from their 
own weight, and fell to the  bottom, here the trans- 
verse plates retained them. Experiments were made 
ns to Lhe distance from the works at  which the de- 
posits were rnade; and a t  a short distance away was 
found nearly all the rnecllanical dust, that fromvola- 
tilization being a little farther on. Thcre was 110 

rnaterial dinlinution in the draught occ;~sio~ictl by the 
introcinction of the plates. The dust collected so 
quickly and to such an  extent that  it becanle a serious 
cluestion as to how to remove it. The  fines were con- 
strncted with 111a11110les a t  the top, and the dust mas 
in such fine state that, the nlen ~vould be subjected to 
the danger of suffocation. The problem n-as solved 
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arsenic dust in the worlis at  Deloro, althongh at t i n~es  
he llad been obliged to use a fan to  secure a d r a n ~ h t  
in long flues. The fan, however, needs frequent 
cleaning. His observations in regard to the ability of 
the iron to  withstanel action by the vapors led him to 
believe that arseilical chambers inight be constructed 
oE the sanie malerial with aclvantage. In regard to 
the flnes at  Ems. he had the fault to find, that they 
were built partly beneath the ground, and were apt; 
to become too warm. H e  mas ill fa\-or of building 
them above grortnd, and on arched supports, ~vhich  
wonld give the additional advantage that they conld 
bc opened without stopping the rrni. 

Lines of weakness in cylinders. 

I t  has long been known to boiler-makers and to 
the users of cylii~drical pipes of many Binds, that, 
when a tube is exposed to internal fluid pressure, the 
resolution of forces is such t,llat the material of thc 
~valls of the tube is exposed to twice the stress in 
the direction tending to pro(1uce longitutlinal rup-
ture, that it is in tlie direction to prodi~ce circrtm- 
ferential fracture. 1Zy longitudinal fract,we is meant, 
the fracture by a rent parallel to the axis; by circlun- 
ferential fracture, fracture by rents rnn r i i n~  round 
the cylinder. I n  consequence of this, inaliers of 
boilers always lay the fibre of their metal around 
the boiler; and the same is trrw with the inaliqrs of 
gun-barrels. I have never seer1 any good and sinlple 
illustration of this law until I niet it in blowi11g 
glass. If a thin bubble of glass be blown out in a 
spherical form, and tlien exploded, it ?\-ill be foiincl 
that the particles tumble into totally irregular shapes, 

by setting fire to the flue and burning the (lust, ~ ~ h i c h  showing no special direction in the molecular stznc-
mas found in agglolnerations easy to remove, and in 
just the condiiion t,o be put into the furnace. The 
removal mas a matter of little tlifiicnlty, the nlanholes 
having beet1 changed to the sides of the flue. Next 
arose the question of temperature, and whether or 
not the  lowering of it had any effect on the collection 
of the dust. ILvaried froin 300° C. near the chim- 
ney to C14O C. a t  some distance froni i t ;  and it mas 
found that the degrtle of lleat nlacle little difference. 
This led to important conciurions ; anti the substitu- 
tion was begun, near the chimney, of pasteboard for 
t l ~ eiron plates. They answered the purpose just as 
well, ~~rovided they were of sufficient thiclcness to 
sustain therilselves, and were also rnt~ch cheaper. 
After the success of these esperiments, the method 
of cleansing flues by water will probably be aban- 
doned. They have demonstrated tlle inlportance of 
surface over volume, and of the rectangular against 
the arched fine. I t  is doubtful if any metllod can 
save the wl!ole of the nlaterinl carried off by mechani- 
cal nieans or volatilization ; but it is proveci that there 
can be sa\,ecl two or three times more than was be- 
lieved possible. 

President IZothmell said that  lle llad visited these 
works, ancl had taken much interest in going over 
them. U y  tlie process, a saviilg of abo~i t  fobr per 
cent is effected over the old way; a i d  Freidenbacll 
charges a of txT-o cent, or one.llnlf of 
he  saves. siilcetile collection of llle dust by burning, 
tlle aasteboard snrfaces had been disnensed with. as 
they'would be destroyed. E n  Ilact ciosely obserbed 
the iron plates, xncl fourid tha t  they n-ere little affect- 
ed. The first plates used were those wbich had been 
discarded from the screens: and h:td been lying about 
the yard, being a.s likely to be acted upon as any; ba t  
they shelved no signs of deterioration. H e  had ob- 
served the faille effect of surface in the collection of 

ture of the rnat,erial. If, now, a bubble of glass be 
blown ont, and so inanil~nlatecl that i t  wiil take a 
cylinclrical form, axid then be exploded, it mill drop 
into ribbon-shaped pieces from end to end; and the 
only parts that  will be ionnd to differ from this form 
will be the two hemispherical ends, which will remain 
whole, having a fri i~ge of ribbons representing the 
lines of fracture from the cylintlci. The main point 
of difference between this experirilent and the acci- 
dental explosion of large boilers appears to be, that in 
a boiler the shell goes a t  its wealiest point, and once 
the rent is started it tears the boiler to pieces ~ ~ i t h o a t  
nlueh regularity of lines: while in the glass CS-linder 
the malls are so nearly of the sallle strength that  i t  
can llsrdly be said to have a, wealcest point; when, 
therefore, it gets to its litnit of strength, arid is on 
the verge of explorling, tllere is no one place to ini- 
tiate the esplosion, and the glass explodes e~~e rynhe re .  
T i s  it does a,s it should do, hy tearing into innu- 
merable ribbons parallel to the axis of tlle cylinder. 
If P - the pressure, and D = the cliarneter of the  

cylinder, then = stress tending to loliqiin(iinal 
P I,

rustuye. and7 = ' stress tendin$ to circnnferential 
i( 


n'13t"re. 
Professor Richarijs illustra,ted his statements by

exl~erirnents with glass tubing and a blast, with the 
cOnll)letesuccess. 

*he shop-treatment of structural steels. 

.BY MR. A. R. HILL OF NEW TORI<. 

The spealier urged the importance in the manufac- 
turing-a~ts of a linowledge of the effects on iron and 
steel of the varions processes to which those rrletals 



are subjected. He took up these processes in their 
order, and gave the results of a close and careful 
study into the matter. I n  the operations of punch- 
ing and shcarii~g, it is conceded that the effect is to 
liarden the irietal to a local extent only; and also 
that  e111;lrgenient of the area punched by reaming 
restores the plate to its original state. But 3Ir. I-Iill 
did not agree with Lieut. Dai~hei~, who has announced, 
as the result of his researches, that the amoumt of 
enlargement is a fixed quantity: on the contrary, the 
anlount is dependent upon the carbon percentage and 
the thicltness of the plate. The experimeiits mere 
rl~adewith plates 18 inches wide, %, %, and % i~ i c l~es  
in tliiclil~ess, ancl .30, .40, ancl .50% carbon. They were 
cnt in tlie plaiier, crosslvise to tlle direction of the fibre; 
and three pieces from each plate were talien-one 
froin the centre, and one from tach encl -for exaini-
nation. Tlle result of tlle cxperirne~its lecl to the con- 
clusion, that  the heavier the plate, 01. tlie lower the 
carbon percentage, the greater the effect of princh-
ing. Here is a clear indication of the clirection ~vhich 
n ~ u s tbe given to this line of investigation; but the 
conclusion is eviclent, that a restoration of strength 
is effected by reaming, although the enlarge~nent is 
not a fixed quantity. In  tlie cases of sheared and 
hammered open-hearth steel plates, annealing always 
restores the plate to its original strength. The capa- 
citv for welding is in inverse ratio to the carbon per- 
centage, ancl the inetal must not be heated any higher 
than is absolutely necessary to effect the weld. An-
nealing sho11ld immediately follow the welding, and 
the metal niust be carried to a higher teiupernture 
than when it was last worliecl. I t  is a most irnpor- 
tant op.eration, and its effect varies directly with the 
carbon percentage. A metal bath gives unsatisfac- 
tory results : the best are obtained by a~inealirig with 
oil. There is no more danger to be apprchentled in 
annealing steel than in performing the same opera- 
tion on iron; and nearly all trouble can be traced to 
poor worltrnanship. 

The strength of American woods. 

BY PROF.  S. P. SIIAKPLILS O F  CAhll%IZII)GE. 

When Gen. Wallrer was put in charge of the Cell- 
sus department, he was authorized to appoint experts 
to inquire into special industries. Under this act 
Prof. Charles S. Sargei~t of Broolrline was appointecl 
to gather statistics in relation to forest iiiclustrics. 
Soon after his appoint~nent, in 1869, he became con-
vinced that it would be desirable to malte an exami-
nation of the fuel-value of the various woods of the 
United States; and this worlr was placed in my hands. 
A t  the sarile time I made the suggestion, that, wliile 
we had the osuortunitv. it would be well to t,est, a.lsn.-.. -..-" 
the strenglh .df these 'tGoods: the suggestion was a t  
once adopted, ancl 13rofessor Sargent immediately set 
his agents at worlr in various parts of the conntry to 
collect specimens of all the trees growing in their 
localities; enlpiogillg, as a rule, botanists who were 
familiar with the flora of tlie region in which they 
were at  worlr. The i,esult was the collection of over 
1,300 specinlens of wood, comprising more than 400 
species aiid varieties, nearly 100 of which had not 
before been described as trees growing in the Uilitecl 
States. The ash and specific gravity of every speci- 
men in this collection have been determined, in most 
cases in duplicate: there have been about 2,600 as11 
and 2,800 specific-gravity determinations. About 325 
species were further tested for transverse strength 
and resistance to crushing. I n  these series about 
1,300 specimens were tested; and, as each was tried 
in three different ways, i t  made in all about 3,900 

tests. There was a total of about 10,600 tests made 
on the specimens, many of them being of a series 
that required at  least ten entries on the final report. 
I n  addition, seventy test,s were made of the carbon 
and hydrogen in a number of t l ~ e  specimens. These 
tests have already, so far as the results of the ash 
and specific gravity of tlie dry woocl are concerned, 
been published ( I i i i w s f ~ ? ~btt l l . ,  Ko. 32); and a bulle- 
tin is soon to be publislied giving the deflections 
under various loacls. 

After the woocl had become thoroughly scasoiied, 
it mas dressed ont illto rods 4 centiinetres square 
and 11 clecimetres lo11t.. Tlicse were tested on the 
JVa tc r to~nmachine, tliesticl; being placed in a per- 
penclicalar postion, resting on sapports that were 
exactly one metre apart; the deflection being ineas- 
ilred by an ordinary Brown and Sharp's scale g~.adu- 
ated to mil1ir11c~t1.e~. The force was applied at the 
centre of the length, by means of an iron hearing 
with a diameter of 12.5 milliinetres. The loads were 
applied .50 lrilogramrnes a t  a time, aiid the cleflectio~i 
read on the scalc after each weight was added. When 
the weight equalled 200 kilos, the load was talren off, 
and the set was nleasurccl; the load was again put 
on, the reading taken a t  200 Itilos, and again at  every 
50 lrilos until the stick mas brolten, the brealiing- 
weight being also noted. I n  entering the test, n 
record mas macle of the direction of the fibre in each 
piece, -i.e., whether the pressure was applied parallel 
with, or perpendicular to, the annual rings, or qnar-
ter i~igthen^, -but this portion of the test resulted in 
a failure, the wood seeinirig to have equal strength 
in all directions of application of pressure. 'l ' l~e 
sticlc was also weighed to aborit half a gramme, from 
which was calculated the specific gravity. To deter- 
mine the specific gravity exactly, bloclts were taken, 
carefully dressed out to precisely 11 ce~itimetrcs in 
length and 35 millimetres square. They were care-
fully dried at  the temperature of boiling Tirater for a 
week, and were then ~neasurecl with a micron~etcr 
caliper, and weighed; tlie specific gravity being calcu- 
lated from the measurement and weight. 

The ash was determined by ig~ii t ifg small bloclrs, 
thirty-five millimetres square and a celltimetre long, 
dried in the samc way, in a platinum dish in a muffle 
furnace heatecl by gas, the heat being applied so care- 
fully that in most cases the ash retairiecl the exact 
shape of the blocl\r: by taliing care not to melt the 
ash, there was avoided a common error resulting from 
the lion-combustion of a portion of the carbon. The 
ash was ptifectly white, except nhcre manganese or 
iron was prestilt in the wood. I t  was judged best 
to report the ash exactly as found, and not to attempt 
any correction 011 a c c o u ~ ~ t  carbon dioxide thatof 
mirht have been lost fiom the calcic carbonate nres- 
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ent. ~ r o kthe results of the specific gravityLand 
ash, the approximate full value was calculated. 
Count Rumford made experiments from which he 
came to the conclusion that  the same weight of all 
woods will give the sanle amount of heat when 
burned under the same conditions ; and Rlarcus I3ull 
of Philadelphia, in 1826, reached the same result. 
These are the only attempts known to determine t l ~ e  
fuel-value of wood. I t  is evident, that, if the cellu- 
lose in all woods is of equal value, that  with the most 
ash is of the least value for fuel. 

1111848 Liebig made determinations of the carbon 
and hydrogen in the average composition of Euro-
pean moods ; and, singularly enougli, all of his experi- 
ments mere made on hard wood, with one exception, 
that of fir. I determined the carbon and hydrogen 
in forty specimens of hard, and twenty-nine speci- 
mens of soft, wood. The average results agreed 
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within one-tenth of one per cent with those of Lie- 
big: in soft ~voocls the lijdrogen is alrllost the smne 
as'in liard, but tlie car1,on is from 4 to 5% greater, 
giving pine a liigher fuel-value than liard wood. In  
these values we find inountain mahogany at  the top 
(on accourlt of its nciglit); the  souther11 long-leal-ed 
pine is next, and at the bottom is poplar; shell-barlr 
hickory is third on the list, these three having 49 to 
54.74 of carbon. 'I'lie pines are very close together, 
wit11 over 52% of carbon, while the liartl woods aver- 
age a little under 4976 of the average fuel-value by 
weight for soft ~voocl: burning one kilo gives 4,458 
units of heat;  hard n700d, 3,093.0: by volume, soft, 
2,524; hard, 2,776. 

I n  the tests for breakinq-strength, the coefficient 
of elasticity was calculatedfor all sticBs for the first 
two deflections, ice., at  loacis of 60 arid 100 kilos, and 
that at  100 ltilos mas fonntl in many cases to be larger 
than that  at the lesser load; but the explanatio~i is 
foulld in the fact that  there is niore or less twist in 
the sticli, no matter how carefully i t  is dressed; and 
this tmist is increased by seasoning. The first loacl 
of 30 liilos is just to take out the about sufiicie~~t 
twist, and the secoi~d represents tlie true deflection. 
The resnlts have sllo~vn, that it is by no means neccs- 
sary to break two sticlis lo sliow wliicli is the stronger, 
provided they are of tlie same Bincl of wood: the 
wealc stick will s11o\r the largcst deflection fro111 the 
start. The stroilgcst sticli fouiid was a piece of 
conlrnoil yellow locust, the average of eiglit or nine 
specimens giving a. brexliing-weight of 645 Itilos; 
biclrory and soutlier~i pine follow closely; ash was 
found to stand very well up to a certain point, and 
then i t  gives mag snddcnly and witllont ~ ~ a r l i i n g ,  
generally shattering badly; California red-wood sliat- 
ters thoroughly when i t  breaks, and shoxrs tlie effect 
all over, rcriclering the entire stick worthless; white 
oak is inferior to several other oalis and to soutliern 
pine, the average breaking-weigtlt of 110 specimens 
being 3s(i Irilos, while the average of S specimens of 
the sonthcri~ low oak was 525 lrilos; 17 specimens of 
s o ~ ~ t h c r n  thepine gave 490 Bilos; 36 specimens of 
Douglas fir fro111 the Pacific coast, 374 lrilos; 6 speci-
mens of western larch, 523 kilos; 13 speci~nens of 
white pine, 274 lrilos; 11 specimens of bcech, 454 
kilos; 16 specimens of large nut  shell-harli hickory, 
464 Itilos; 20 specin~ei~sof white hiciiorg, 512 kilos; 
24 speciincns of white ash, 375 kilos; 8 speciniens of 
locnst, 543 lrilos. 

The uext series of tests were uiade on spcci~nens 
of tlie same-sized square as before, and S2 centilnctrcs 
long, coniprcssing them in the direction of their fibres. 
Kine specimens of locust stood ax1 average ~veiglit of 
31,206 kilos ; 5 spcciinens of westcr'li larch, 10,660 
liilos; 32 spcciniens of ~ v l ~ i t eoak, S,lS3 lrilos; 24 
specimens of bontllenl pine, 10,498 Itilos. Tlie effect 
of the pressure on the specinicns was very curious. 
Professor Sliarples exhibited a number of speci~neils 
thus treated, which sliowed curious changes nnder 
the pressure. 

The tliirll series of tests was to find the force neces- 
sary to indent the wood at  right angles to the grain. 
These are not yet finislicd, and I can give only a few 
general results. The IoacI was notecl at, evcrg one-
hundrcdtli ol  an inch of i~iclcnlation, ant1 it ir-;is fouiid 
that the first oiic-l~untlredtl~ was tile liardest to 111;iBe. 
After tliat tlie alnount of force necessaly diminished 
vit l i  each orie-l~uiid~~e~ltli, until, at  one-tenth of nil 
inch indentation, it naqfound tliat the force required 
mas only tivicc that aL one one-hundredth. Tlie 
speciniens mere often deulroyed, lromever, before 
reaching the greater del)th. In  closing this paper, I 
wish to express 111y p~thlic thnnlts to Col. 1,:ridIey for 

niany valuable sngqestions made during the work. 
and to Nu. I-Ioward for his careful aid in brillgin:: 
the tests to a successful issue. 

The eozoic and lower paleozoic in South 
Wales, and their comparison with their Ap-
palachian analogues. 

This paper enlbodied the  observations of the author 
a t  St. David's, Soutli lTTales, during a visit at tlir 
invitation of Prof. Arcl~ibaltl Geiliie, director-general 
of the geological surveys of Great Britain a i r 1  Ire-
laud, and 311.. E. N. Peach, geologist in charge of thr 
survey of Scotland. The occasion offerecl a rare op- 
portunity for studying those classic roclis, - the Carn-
brian; but tlierc were other series of rocks exposed 
of the greatest interest to the student of iippalacl~iarl 
geology, not only from their points of resernblai~cc 
to otlier rocks met with frequently on the Atlantic 
border of the United States, but froin the similar 
relations which tliey seemed to bear to the measures 
in contact rvith thcni. At  Roch's Castle is rill area of 
Llandeilo flags, resenlblirrg what Dr. Frazer has often 
designated as argillaceous shale; and, in specilneris 
where the deco~nposition into clay had proceeded very 
far, there ~ v a s  allnost invariably tbe same tlisposition 
to split into prisnis of unequally large pairs of paral-
lel planes, IIO two of which were perperrdicnlar to 
each other, giving them a remote resen~l-rla~iceto 
some of the indefinitely numerons varietiej of tri-
clinic crystals. Like s i i~ i l a r  argil1:lceoas sllales and 
slates near tlie town of Pork,  Perln., lid i:liel,rhere 
in America, the slabs split up into alniost any desired 
degree of t l i i~~ness .  The rock on whicli Lhe castle is 
built is a silicious, grccxnisll rock, showir~g every- 
vc-here inclnlc~l cr) st:& of more 01. less definite out- 
line, and menel.ally of about tlie size of a b~~c-lrshot, 
and conta?iiing a whitis11 or yrllo\vish feldspar. The  
analogy hct~veen this roclr and tlie 'jaspers' of Ro- 
gers, of ~shic l l  Dr. T .  Stcrry Elunt ~ v a s  the first to 
point ont t l ~ e  real cl~aractcr, is striking. Xn the por- 
pliyry of Rocli's Castle, the felt1sp:lr is oftener yellow- 
isll-gi.een tlisln in the ortllofelsitc porphyries of the 
South No~ui ta in  and of the eastern lirrited States, 
as there is n~ucl l  of the Welsh orthofelsitc nlhicl-I 
sho\vs tiesh-colored felilspar, and riinch of that of the 
Sontll Jlonntain which exhibits greeir and other col- 
ors. Tlie lamination and flaggy stl~ncl~u,c, 5,vllen it 
was apparent, seernccl to be entirely due to the ar-
rangement of the cleavage surfaces of nuunl~ers of 
small crystals in the sanle l~ lanc;  because a large part 
of the roclts defied all attempts to define sedinientary 
strnet~lrc. Similiar cxhjbi~ions of oi~tl~ofelslteare 
found in quantity on tlie easti:rri slope of the South 
Mountain iu I'ennsylvariia, from 1)ilsbirg to Alan-
terey. In tllc latter regions, IioTvel-er, tile beds, 
n~hich are ge~ierally in contact nritli t h c n ~ ,  have a 
Inorc chloritic ant1 a more schistosc character tliari 
tlic Llandeilo flags. They are ~narkcd, too, in .Anlcri- 
ca, for a part of their cs ler~t ,  by an horizon of cop- 
per orcs, of ~vhich no tl.:~cc v a s  obscrvecl in Sou t l~  
\Vales. To tlic west ant1 north of the beds of intru- 
sive rock wliich seem to 11ii~1~1.11~ St. lhvid's ,  and in 
the harbor of Port11 Ceri, there occurs a tliicli series 
of greenish, arenaceous beds, slro~ring rinmerous 
strca1;s of c,hlorite. They are of very great iriterest, 
because they are unmistakably hydro-mica scliists of 
liglit greer~isli or grayish color, very finely laminated, 
and resembling the roclis of parts of the Soiltll Valley 
IIill, and of parts of F~t l ton  and Nanor townships on 
the Susqaehslnna river. Similar schists, which (ac- 
cording to t,hc ~vr,iter's theory of structure, base(! on 
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the study of south-east Pennsylvania) are associated 
with distinctively chlorite scl~ists, are in contact with 
tlie orthofelsite of the Soutli Mountain, in Adams 
and Yorlr counties, Penn. Very similar schists may 
also be n ~ e t  (thong11 in this case without the pres- 
ence of ortliofelsite) in the Chestnut-hill ore-banks, 
just north of tlie town of Colnmbia, on the lower 
Susquehanna, and in tlie Grubb ore-bauli, Hellam 
towliship, Yorli county. Parts of these rocks in 
Porth Ccri arc very hard, and resemble strikingly 
some of the greenish grits on the left bank of the 
Susqueha~~na,near tlie 3Iaryla11d line. These beds 
on their exposed surfaces becorne more and more dis- 
tinct frorn each otlier in color as their disintegration 
proceeds; i~llcl i t  is impossible to overlooli the anal- 
ogies mhicli even these physical features present to 
the varicgated clays, chiefly retl and white and pink, 
vr~hich border the bases of the Soutli Mountain, both 
on the east and in the C>~uiiberland Valley, in Penn- 
sylvania. Ano~her  paragenesis, strilringly analogous 
to that in the South Monntain, is found a t  Trelethyn, 
about one mile west by north of St. David's, near 
one of tlie largest bands of ' greenstoile,' ~vliich are 
colored as sucll on the geological lnap. Here is a 
hard, silicious, grec?nish roclt, with interstitial spaces, 
filled with milk yuartz and epidote, tlie latter in large 
excess. This ~nisetl  rock, as is the case very fre- 
quently in Pennsylvania, forms low ridges in tlie 
midst of tlie softer chloritic schists and orthofelsites, 
with which it is almost always closely associated. 
About a mile west I)y south of St. David's is a l l~un-  
mock, pronounced to be a porphyritic lava, and wl~ich 
greatly reserribles the hard green silicious rock, which 
occars near TYilliamson's Point, on the left bank of 
the lower Susquehanna, near the Maryland line. I t  
is a very iml~ortant l~oilit in tlie proper understand- 
ing of tllc: strncture here, and its atlalogy with the 
Appalacliian phenomena, to deter~rline whether the 
baud of schists \~~l i ichintervene between the two 
belt's of intrusive beds be really Cambrian, or 
whether they may not correspond wilh the horizon, 
to whicli Ilr. IInnt and the writer have supposed that 
the cnornlous of crystalline scllists~ r~asses  which 
stretch from Vermont to Georgia btrlong. 011this 
point t l ~ e  writer fcels ~~nwi l l i ng  to differ witli tlie able 
geologists who have assigned their positiol~ t,o the 
E11gli511 schists, w i t l l o ~ ~ t  iittaining, at  least, to a por-
tion of their inforn~ation and experience of this 
terrain. It  is certain that if they hc in reality Cam- 
brian, there are great difficultiei in the way of coil- 
sidering the orthofelsite beds to t,lle north-west as 
forming a part of the H~uon ian .  Dr. Frazer studied 
carefully the structure, with especial reference to the 
mooted questions connected with the age of the syen- 
itic granite passing through St. David's; and fro111 the 
appearances of injection of syenitic matter into 
the elastic beds of the Cambrian sllales, regartled 
the conclusion as unavoidable, that t,llc wlrole of the 
syenitic granite mass, of ~vlliclia part forms tlie 
fo~uldation of south-eastern St. David's, is yomigcr 
than the scllists which lie to the soutll-rnst of it. If 
this be so, there is gooil reason for ascribing tlie 
rocks to the nortli-west of this granite belt to the 
same age, an11 of explaining tlieir somev\'liat rnoclifieil 
lit1iologic:tl characters to tho alteration prodi~ccd by 
this large igneous Inass. In  s~miming up his im-
pressions, Dr. Frazer s:~icl, -

1. There is a strilcing analogy between some of tlie 
beds wllicll constitute the l o~~re r  Cainbrian in South 
Wales, and some of the beds wliich constitute the 
horizons proximate (both above and below! to the 
primal of Rogers, or the Fotsdam of the New-Yorlr 
geologists. These analogies are not confined to kinds 

of rocks, but embrace paragenesis, topography, and 
accessory mineral contents. 

2. There is a strliing analogy between tlie orthofcl- 
sites, ash-beds, syenitic granites, diabases which liere 
sceni to be younger than the above, antl the same 
1,ocks mhich in the -4ppalacliiaii region of America 
seem to be older than the primal. 

-1ccording to the current views of the English geol- 
ogists, the entire coast-line, \vllich forms the sub- 
ject of tllcse notes, is mincetl up  by faults of differ- 
ent extents and dircrctions. Tlle writcr was not able 
to convince himself of tlie existence of all of these 
faults, nor has llc ever seen so many together. At 
the same time lle does not 1vis11 to compare on cqual 
ternis tlie experiencc gained iri his sliort visit with 
the grcater experience of I1i8 hosts. Still, he  cannot 
accept the view of so 111any f:~nlts; :~utl mainly on 
this account he  believes tlic sturly of the structure in 
South llTales to be especially irnl~ortal~t to .lmerican 
geologists, altllough it seems to suppo~,t  a view of the 
age of orthofelsites antl crystalline roclte in Soutli 
Wales ~vllich the author has always coinbated, and 
still combats, as inapplicable to tlie eastern United 
States. If, Ilowever, there were a networlr of faults, 
such as has been stated, the attempts to present a 
theory of superposition would be a t te~~t ied  with the 
greatest difficulties, and, with no more investigation 
than he has had opportunity to ~nalte, woultl be 
entirely fruitless. 

The business meeting. 
Dr. Tlloinas M. Drown, the secretary, presentctl the 

report of the council, frorn which it appeared that. 
the receipts of thc institute for the year had been 
$18,169.0.5, ant1 the expenses $5,140.53; 1e:~ving a bal- 
ance of 85,122S.52, which will be invextecl by the 
council. The receipts were ir~uch higher than in the 
previous year, the result of a large increase in mem- 
bership. The tent11 volnme of the proceedings has 
been issued, ancl tliere will so011 be publislled an in-
dex of all the volurnes thus far publisl~cd. Regular 
meetings were heltl at  TTTasliington ant1 Denver, at  
which it was gratifying to note the large increase 
of papers on the mining and treatment of the ores of 
the precious metals. 1)uring the year i O  meml,ern 
have resigncd, 25 h:ive bocn dropped for non-payment 
of dues, and S Iii~ve diecl, leaving the present nlem-
bership a t  1,213; of these, 5 arc honorary, 50 foreign, 
and 1-19associate ~nelnbers. 

Tllefollo\\ring-~la~nedgcntlemenwereelectpd officcrv 
for thc ensuing year: presiclent, Robert lr. Tfur~t,, 
Troy, N.Y.; 1-ice-presidents (for two years), S.1:. Em-
mons, Denver, Col. ; W. C, ICerr, TTTashington, 1).C. ; 
8. T. Wellman. Cleveland, 0.; managprs (for three 
years), John Dirkinbine, Philatlelphia, I'enn. ; Stuart  
&I.Duel<, Coalburgh, Kanawha County, W. Va.; E. 
S. Moffat, Scranton, Pen~i .  ; tl.easurei., Theodore D. 
12and, Pl~iladelphia; secretary, Thomas JI. Drown, 
Easton, Penn. 

The follo\ving. papers wero read by title only: Gas- 
protlucer esl~loslons, by P. lk~rnes ,  Elgin, 111. ; Ice 
mining and storing, by Prof. TV. P. I:lakt., New Ifaven, 
Conn. ; The mining region about Prcscott, Arizi~na, 
by John F. Blaudy, Prescott; Blast-furnace practice, 
by Casimir Constable, New Yorlr, N.Y.; Notes on 
the geology of Egypt, wit11 especial reference to the 
roclts 11,onl which tlie obclisks have been talien, by 
Dr. Persifor Prazcr of Pliilatlelphia, T'e~~ii. ; Kotes on 
a protected iron hot-blast slove, by Frank Firmstone, 
Easton, Penn.; Tlic geology of Cape llatteras and 
the sont11 Atlantic coast, by Prof. W. C. ICerr, Wash- 
ington, D.C.; The divining-rod, by Dr. X. W. Hay-
montl, New Yorlr, N.Y. ; N0tc.s 011 the Z i ~ ~ B t ~ ~ ~ b a c l l  
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improvements in ore-dressing nlacllinery used at  Ems, 
by R. P. Rothwell, New York, N.Y. ; Determination 
of manganese in spiegel, by G. C. Stone, Newark, 
N.J. ; Gas analysis, by Magnus Troilius, Philadel- 
phin, Penrl. ; Determination of copper in steel, by 
Magnns Troilius; History and statistics of the manu- 
factare of colre, by J. D. Weelrs, Pittsburg, Pen11. ; 
Notes 011 settling-tanks in silver-mills, by Albert 
Willi;tms, jun., Washington, D.C. ; Water-gas as a 
fuel, by W. 11. Goodyear, New Haven, Conn.; The 
occurrence of gold in Williamson county, Texas, by 
Prof. C. A. Scllaeffer, I t l~aca ,  K.T. ; 011the utility 
of the method adopted Ily the Pennsylvania geologi- 
cal survey of tile anthracite Melds, by B. 8. Lyman, 

SIIZ CIIARLES LYELL.' 

WIIEShe returned froin this j o n r n q ,  he en- 
tered Lincoln's I n n ,  ancl began a rather desul- 
tory life in the Inw ; and for the five subsequent 
years his geology hacl little growth save in  his 
holiday-time. B u t  his eyes, neali from ehilcl- 
hoocl, gave him more trouble a s  J ears went on. 
I I c  foullcl the  stuclies little to  his taste, and 
each vacatioil drew him more and Inore strong- 
13' to  science. I11 1823 he became secretary of 
the geological society. This  seems t o  mark the 
turning-point in his ca reer ;  for, though Ile 
ilomiiially kept  his place as  a student for the 
bar ,  we find hiin more ancl Inore separated 
from i t  in interest. I11 this Fear he published 
liis first geological paper. 

Perhaps the most interesting par t  of his 
letters, a t  least to  the general reader, are those 
t o  his father from Paris  in 1823. H e  liacl ail 
easy entrance to  the society of that  day, and 
liis clear pictures of many of the scientific 
men are extremely entertaining. IIuinboldt, 
Cuvier, L a  Place, Broquiert, C. P r d ~ o s t ,  Trom-
soe, a11 came under his t rcnc l~ant  pen. Of 
these Constant Prkrost  mas doubtless his most 
effective teacher ; for his was a spirit of singu- 
lar insight, and  the lines of his thought some-
what resembled those of Lyell's own mind. 
R e  has left a scanty record in his writings, 
b a t  his power is markecl in  his effect on all who 
canle within, liis influence. 

I n  1825, a t  liis father's request, lie once 
again went about liis law ; was called, and for 
two years rode circuit with his mind on older, 
if less musty, things than Jarndyce vs. Ja rn-
clgce, and the like. This  seems to have been 
the last chance the law had of winning a very 
lieen intelligence t o  its fields : henceforth he 
seems to have left i t  altogether. I n  1828 his 
Principles of geology first took definite shape 
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Northampton, Mass.; A new form of hydraulic sep- 
aration for the mills of Lake Superior, by Prof. R. H. 
Richards, Boston. Mass. ; An accident resulting from 
the use of blast-furnace slag-aool, by Prof. T. Egles- 
ton, New yorlr, E.T. 

On motion of Mr. Bayle, of New Pork ,  a proposed 
ameridlnent to rule 6, requiring an aclditionsl regular 
meeting during the year, was laid on the table. 

On motion of the salne gentleman, a suitable vote 
of tllanlis mas passed to all the gentlemen in Boston 
who had put the members of the ins t~tn te  under 
obligationr; and, after a formal surrendering of his 
charge by the retiring president, JIr. IZo1hwel1, the 
meeting mas adjourned. 

in  his mincl, ancl until his first edition in 1830 
he mas bnsied in m a n j  journeys after facts for 
his norli .  Central France, I ta ly,  Spain, and 
Gerlnally gax e liim the most of his iielcl-mat- 
ter  ; endless tallis nrith the morl~ers of those 
coru~tries, for which his considerable linowl- 
edge of rriodern languages well fittecl him, did 
the rest. I n  these ancl other journeys, his let- 
ters ancl journals show his reacly understanrl- 
ing of ~ n e n  and their societies. H e  was never 
a solitary morlter: almost every thing comes 
out in talks alld work n-ith others. ICven his 
journals are almayr adclressed to some one. Pt 
mas an admirable feattire of his character, that  
he was generally out  of himself, and even his 
nntagonisnls are sympathetic. 

13is southern journey carried him t o  Sicily ; 
but  i t  is curious to  note that  1112 was d e l q e t l  
in  Kaples by need of care in avoiding the 
Tripolitan pil-ates, by  a steamship-journey. I t  
seems strange, that,  in  thc clays of emancipa- 
tion of British s l a ~ e s ,  with all tlle navies of 
Eurolse free from larger calls to  action, this 
nest of pirates slioulcl have been tolrlatecl. 

I n  1831 he was al~pointed professor of ge- 
ology in Icing's College, London. His  nomi- 
nation liad t o  be confirrned by  a boarcl of 
bishops and other church-magnates; ancl his 
open opposition to  the notion of a deluge and 
a seven-clays' creation made it  doubtfnl if he 
would rcceive it. A t  last,  in  a fine English 
way, they declared " that  they considered 
some of my rloctrines startling enougll, bu t  
could not fincl that  they were come by  otherwise 
than in a straightforward nianner, ancl logically 
cleclucible from the facts ; so that,  whether the 
facts were true or  otherwise, there was no 
reason t o  infer tha t  I had macle my theory 
from any hostile view towards rerelation." 

IIis experience a s  a lecturer in Icings Col- 
lege was not such a s  to  procure hiin much 
profit or intellectual gain : so, though he deemed 
his work successfnl, he soon abandoned it. 


