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papers read and discussed at  the meetings held 
during tlle last fourteen jears cover not only 
the practical, but the theoretical grattnd of 
the iron-manufacture. 

As its name indicates, this society confines 
itself to the consideration of iron and steel, 
and allied subjects. I n  the rolnines before ns 
we have sixteen papers, which, with the dis- 
cussions, occupx 389 pagcs. There are 43 
plates of illustrations. The remainder of the 
volumes, 400 pages in all, consists of notes on 
tlie progress of the iron and steel industries of 
the United Kingdom and of foreign cc untries. 
I \1hese notes are arrangecl for the different coun- 
tries under the following heads : ores and fuel, 
blast-furnace practice, manufacture of steel, 
manufacture of iron, mechanical and physical 
properties of iron and steel, chemicaLl prop- 
erties of i ~ o n  and steel, statistics. These 
notes contain also summaries of inlportant 
papers in foieign publications. 

The most valaahle papers in these ~.olumes, 
those on the temperature best for the greatest 
production of iron at least expense of coke, 
and on coke and gaseous fuel, ha\ e been no-
ticed already in Scie~zce, Nos. 33, 50, and 
59. 

Vol. i. opens with a discussion on &lr. G. J. 
Snplus's paper oil the phj sical and chemical 
characters of iron and steel. I n  vie~v of the 
great increase of attention paid to this subject, 
the points of the discussion are worth a rno-
rnent's notice. One of tlie more irnporta~it 
points to be settled is the relation of the chem- 
ical composition and the phjsical treatment, 
hammering, heating, compression, etc., to the 
toughness aud clurability of steel used for rails 
and ~nacliinery. 

The first researches on the subject seem to 
have been those of 8lessrs. J. T. Smith and 

Price Williams (Proc. inst. c iv .  eng., 1875-76). 
The conclusion arrived at, that soft rails low 
in carbon resisted wear better than harder 
rails high in carbon, was contrary to the gen- 
eral opinion of metallnrgists and engineers, 
mliicli had been, that steel would wear better, 
the harder it was. C. B. Dudley's inrestiga- 
tions in 1878 ailcl 1880 (Trans. dmer .  irtst. 
n~in.eng., vols. vii. and is . )  led him to advo- 
cate the use of soft steel for rails. The late 
Professor Griii~er agreed with this ~ i e w .  But 
inany engineers remained uncoiivinccrl ; since, 
they argued, the rails tested might hare had 
other causes of mealiness than an nnsuitable 
arnount of carbon. 

I n  the course of the cliscnssion of Mr. Snelus's 
paper, IN.Cazrs, chief of the perinanent way 
of the Cl~eminde "fgr d u  midi d e  Prance, gave 
some interesting tables, showing that the hard 
rails used on tliat road lasted much longer than 
those on the Cologne-&linden rnilroacl, rrliich 
have a composition more neal-15 approaching 
Dr. Duclley's proposecl fornlula. There is as 
yet no commonly accepted rneasnre of the work 
clone by a rail. I t  is usuallj ineasu~ccl either 
?IS tile tonnage borne or by the nnlnber of 
trains which hare passed 01 cr it ;but in nearly 
all estimates the speed of the train, which is 
an important element in the iiicasare, has been 

a Ion. left out of the consicler t '  
I n  view of all these discordant results, tlie 

physical side of the q~~cs l ion  is coming into 
prominence. I t  is said that a sadden cooli~lg 
or a po\~erful  comprcssiou favors tile passage 
of the carbon into ' liardenilig carbon ; ' and 
upon this chemical effect of a phj sical cause, 
fix. L. Cle~ilanilot's new process of tempering 
steel by compression is basect. I t  is evident 
that inany more experiments are needed before 
any satisfactory theory c:in be acloptecl. 
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GOVERNMENT ORGANIZATIONS. 

Geological survey, 

Microscopic rock-i?zvestigation. -In  addition to the 
microscopic examination of thin rock-secti ons being 
made in the various divisions of the survey, espe-
cially in tlle Rocky-Mountain division at  Denver, and 
by Mr. R. D. Irving and his assistants in the Lake- 
Superior region, arrangements have been perfected 
to carry on similar work a t  TVashington, under the 
direction of Mr. J. S. Diller, ~ h o  has recently been 
engaged in arranging the machinery and appliances 
for this work. The work of cutting and grinding 
rock-specimens has been carried on by Mr. Newman, 

under the immediate supervision of Mr. Diller. I t  
is also intended, in this connection, to make the pho- 
tographic division available; and preparatory meas- 
ures, with this object in vie~v, are being talren by 
Mr. Hillers, the photographer of the survey. 

Rocks of L a s s e i ~ ' ~Peak .  -Last July Mr. Diller, be- 
fore unde r t ak i~~g  the reconnoissa~lce of the Cascade 
Range, made a six-days' trip from Red Bluff, Cali- 
fornia, to Lassen's Peak (or Butte), and collected a 
number of interesting rocks; and of these Mr. Newman 
made thin sections, the ~nicroscopic study of which 
occupied Mr. Diller's time during January. They 
inclnded basalts, hypersthene andesites, hornblende 
andesites, dacites, and basaltic and anclesitic tufas. 
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Lassen's Peak is composed of dacite. This roclc 
llichthofen considered to be tyl~icdl nevadite, but Mr. 
Diller's investigations confirm Rlr. Icldings's view that  
it is dacite. Gray dacite is abundant about tlie soutli- 
e rn  base of the mountain, iri s~nooth  cliffs and ledges, 
ant1 has a remarkably gneissic appearance. Xed da- 
cite forms the summit of tlie pedlr, and a large por- 
tion of tlie northern rim. 

Basalt has, perhaps, the witlest distribution of all 
the roclcs found in the vicinity of Lassea's Peak, and 
it is, a3 a rule, the most recent of the flows. An older 
basalt has been foluld in the stratified tufa, whicli 
forms great belts along the western base of the moun- 
tain. Betmeen Red Bluff and Mill-Creek valley, south 
of Lassell's Peak, a distance of forty-fi~e miles, 
wherever the surface is not occupied by tufaceous 
deposits, tlie rocks are basaltic. Lassen's Peak is an  
ancient volcano, and has pomed out a great variety 
of lavas which are arrar~ged in a most favolable posi- 
tion for a study of their succession. 

Roclcs qf AJfount 87~(tstaaj2d vicinity. -During a 
part of February, Mr. Diller w,rs busy with the mi- 
croscopic study of t l ~ e  rnetaniorpliic and eruptive 
rocks collected by liiin last season, along the Sacra- 

BE CENT PR 0 CEEDINGS 
Engineers' club, Philadelphia, 

~ ~ ~ i l l 3 .  (lcscribctla cI1sllioned-M,.. S.N. stcwart
and tl.rull,~ondramb,.id$e mitll worlr-

i1lg mode], shelved tllat a six-pounfi draw could be 
tlirned by penllynei=rl,t pressure or a b,eatll, 
claimed, that, \ ~ ~ i t l i  i ix  tirnrs as great a l c ~ e r , ~ g e  as 
that of the Inodcl, pounds pressul.e would 
turn ~ ~ ~ draw. Air.~ ,villlam~ ~~ d P. osier 
preser l te~ ,for  xr,J,~ ~ ~o ~ ~a n~ accountl~ 
of tile ~ ~ o c a ~ l o i l t a smine ,lisaster, He llow 
probable i t  was that  gas n ould liare beell detected 
by the engirleers Ilad i t  existed, alld exl,l,tillccl the 

rnento River north of the  mouth of Pi t  Iliver, and 
on Mount Shasta. The metamorphic rocks referred 
to consist mainly of augitic gneisses; and the erup- 
tive roclrs of the same region are, in part, gabbros. 
Some of the latter present peculiarities that  cannot be 
positively determined until some chemical examina- 
tions hare  been made. The specimens liave there- 
fore beell submitted to Professor Clarke for cliemical 
analysis. 

Mr. Diller has exnmi~ied sorile thirty tliin sections 
of roclrs from Mount Shasta, and finds that they are 
divisible into three groups; viz , hornblende ande- 
site, hypcratl~cne andesile, and basalt. The roclrs of 
Shasta at-e quite similar to t l~ose of Lassen's Peak, 
~vit l i  the exception tliat the basalts of the forrner arc 
much 1.1cher in olivine, and contain less globulitic 
base. 

Crater Mountain (or Shaslina), on the north-west 
spur of Mount Shasta, is composed of hornblende 
ar~desite; and t l~rough tliis, on the \vestern slope, 
thcre ha4 burst a large strearn of hyperstliene ande-
site ~vhic:h stretche3 far to the west~vard, towards 
Sisseri's ranch, in Strawberry valley, on the Sacra- 
mento. 

08' S C I  EiYTIPIC' S 0 CIE TIES. 
damp. --Mr. J. Poster Crowell announced that  the 
new bridge of tlie Pennsylvani~ Scliuylkill valley rail- 
road, orer  tlie Schujlhill River a t  AIanaynnk, liad 
just been colllpleted, and noted, as a relnarlcable illus- 
tr'ttion of the vast strides made in American bridge- 
construction during the past few years, that so large 
and irnportant structure as tliis is, being one-thiid of 
a mile in length and ninely feet high, can be reared d - ~ ~ ~ 
and come into use~vithout exciting special interest, or ~ ~ ~ ~ i ~~ ~ ~ ~ 

method of d a r n m i ~ ~ g  arid floofiillg the ll l i l l~ witil 17,-
500,000 gallons of T~rater lo eKtinguisll i l ;  tile latter 
&ills accolnplialled ill sivteell daJs, ollc day being 
lost In repair of a dain. Tile cause of the euplosion 
is, as yet, unl<no~~m.  -RIr. E. S. IIutchirlson sup- 
plemented the above by an  account of liis recent visit 
to the mine, confirming, as far as he liar1 obaerred, RIr, 
Osborne's opi~iion of ~ l ~ ~ n l a g e  Timbersto the niine. 
were displaced, cars clemolished, etc.; but there v7as 
no  fall of roof, except in the fan-cntry, ~vllerc much 
slate hnd fallen, but vhere  a week's worlr would 
repair damage. IXc attributed the safety of the roof 
to the fact that from 12" to 15'' of coal had been lcft 
as an  elastic support to the treacherous slate above. 
H e  considered the preselice of fire or six inches of 
fine, dry coal-dust on the floor a phenome~lox~of 
special interest, and, while withholding a positive 
opinion in view of pending invesligations by a corn-
mitlee of the American society of mining-engineers, 
h e  referred to a number of autho~ities to s l ~ o w  the 
irnportant bear~ng dnst-explosions have upon safety 
in mines, like this, apparently entirely free from fire- 

, ,
even dese rvillg particular meiition f~orri  an engineer- 
ing point of view. -T l ~ e  secretary read, from Mr. 
J.H. J~ur l Jhy ,  a diicussion of tlie switch formulae by 
Mr. John Narston. -Xr. A. 1 ~ .noberts described 

a conlrivance lie ha(! designed, by which a three-
throw point switcli can bc operated from a single 
starld. 

Linnaean society, Xew Pork. 

April IS .  -Mr. E ,  1'. Eicknell read the third ill-
stalnlent of his paper, ' h stucly of the slngirlg of our 
birds,' trsating tlir Passeres to ristragalinus tristis 
in the s ame  vein as tlie already published portio~is of 
this elaborate treatise. -Mr. It. F. Pearsall called 
the atteiit ion of the society to the similarit) of some 
of tlie notes of Parus atricapillils to those of Contopus 
vircns, w llicllaccounted fur the erroneous winter rec- 
ords of unseen individuals of tlie latter species. -
JIr. E. P. Bic1;nell related his springobservatiolls for 
18S.i a t  Iiiverdale, N.Y., upoil the first appearance 
of birds, flowers, etc. -il cornmnnication fro111 
Judge Biciknell of New Albany, Ind., stated that the 
English sparrow flew from that city to the ripening 
grain-fields, and hence the retluction, by one-half, of 
the promised crop. Only a very slight indulgence in 


