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NETV YORK, SEPTEMBER 15, 1893. 

" ChBBORUNDUlU'' ; A SILICIDE O F  CARBON. 

BY \~~ILLIB;IIK. BLAKE, NETT' HAVEN, CONN., AND SHULLS-

BURG, WIS. 

Un-D~Rthe name "carborundum," a new compound of 
carbon and silicon has been commercially introduced as 
an abrasive ; a substitute for emery and corundum. It is 
a very hard crystalline solid, of a deep green color, and 
was obtained about the year 1890 by Mr. E. G. Acheson, 
of Chicago, while experimenting with the electric furnace 
with the intent of producing artificial diamonds. Under 
the supposition that he had obtained a compound of car-
bon and alumina he gave it the name "carborundum." 
Analysis,* however, shows the following composition : 

Si - - GD.10 
C. - - - 30.20 
A1-0, and Fe, 0, 0.49 
UrtO - - 0.15 

IYhich may be expressed by the forniula S i c  ; the other 
substances being regarded as impurities, and as impart- 
ing the color, which is found to be variable, from nearly 
white to a cleep green and blue. 

At a session of the Academy of Sciences of France, May 
16, 1892, M. P. Schiitzenberger described the production 
of a new compound with the same formu1a.t It appears, 
however, that some carborundum had previously been 
molded into buttons and mounted in bulbs for electric 
lighting and exhibited by Mr. Nikola Tesla before the In- 
stitution of Electrical Engineers in London in the month 
of February, 1892, but its composition was not then 
known. 

The value of this substance as an abrasive has led to its 
manufacture upon a large scale, and its introduction in 
the form of povrders of different degrees of fineness, and 
of wheels and whetstones and polishing cloths. 

The processes of manufacture are described in the 
lnemoir cited and also in another by the inventor,l which 
gives illustrations of the furnace, which consists merely of 
a rectangular box, about six feet long, eighteen inches 
wide and a foot deep, built up of fire brick, in which a 
mixture of sand and carbon is exposed to the electric 
current for eight hours. The result is a mass of crystals 
of siiiall size, which is crushed, and the powder is digested 
with dilute sulphuric acid to remove impurities. 

The crystallization has been carefully studied by Prof. 
B. ITT'. Frazier, of Lehigh Univ., who finds it to be rhombo- 
hedral, and in some cases hexagonal. Both direct and 
inverse rhombohedra were observed and determined, viz. : 
1-5. 4-5, 10-11, 1, 5-4, +-3, 10-7, 2 ,  5 - 2 ,  4, 19-4, 5, 10.11 
111 soirle erg-stals the direct and inverse rhombohedra of 
the snnle parameters were found on the same crystal, so as 
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to impart to it an appearance of holohedral hexagonal 
symmetry. 

The value for the length of the vertical axis is given as, 
G = 1.2264. 

I n  the crystals which I have examined the tabular habit 
prevails, and as seen under the microscope they consist 
of hexagonal plates with the rhombohedra1 planes too 
small to permit of their inclination being measured.7 

The specific gravity of a bluish-green colored mass as 
determined by myself a t  60 F. was found to be 2.S46. 
Prof. J. W. Richards found it to be for the green crystals 
3 123, and for the blue somewhat less. 

The hardness, which is the most important character 
industrially, lies between the sapphire and the diamond, 
and may thus be expressed by 9%. It is claimed by the 
inventor that the powder on a rapidly revolving lap will 
cut and polish the diamond, and he believes that i t  may 
be advantageously substituted for diamond dust in dia- 
mond cutting. 

It is a good conductor of heat, and is not fusible before 
the blow-pipe. It also resists all acids, even the fluoric, 
and does not burn when heated in a current of oxygen ; 
this being one of the methods adopted to obtain it free 
of any graphitic carbon. 

The color and lustre are remarkably brilliant, and if by 
any modification of the process large and solid crystals 
can be made, we shall have a valuable addition to our list 
of gems. 

Considering the abundance of these two elements in 
nature, both silicon and carbon, and the comparatively in- 
destructible nature of the compound formed by theii. 
union, it is surprising that we do not find this compound 
in nature. I t s  absence indicates the prevalence of condi- 
tions during the formation of the crust of the earth un-
like those of the electric furnace. 

LATTER-DAY TAXIDERMY. 

BY VERXON L. ICELLOCG, ITHACA, N. Y. 

TAXIDERIIYis hardly recognized as one of the fine a ~ t s ,  
yet. Perhaps i t  may never be. But the truthfulness of 
representation, and the artistic effects of posing and 
grouping which "mounted" animals may exhibit, can often 
invest such worlr with an interest for those who may not 
be much inclined toward taxidermy for the  sake of the 
skin-preserving. The displays of mounted birds and 
mammals at  the World's Fair present several stages of pro- 
gress in the ar t  of taxidermy, and lead one to speculate 
on the outcome of i t  all. For  scientific purposes, sensci 
stricta, the making of birdskins is probably preferable to 
attempting the mouliting of the specimens ; and so per- 
haps with many of the mammals. Evidently, however, if 
the specirnen in hand can be truthfully represented so 
far as form and characteristic position and externals go 
i t  niay serve as a teaching object to many to whom the 
"made " slrin, with accompanying written measurements, 
may be without a lesson. 

But  it seems as if i t  were possible to go even farthe, : 
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not only shall the restored animal act as a, lesson in 
zoiilogy, a reference object which mtLy impress on t'he stu- 
dent-nat,urnlist the peculiar characteristics of tlle animal 
species represented, but the restoration may possess the 
power of displaying the emotions andpassiolls ; i t  may bo 
beautiful ; i t  may, in a word, appeal to the hunian sense 
just as a figure ir: marble or bronze or staff may. The 
analogies, too, between scn lp tue  and latter-day tnxidernly, 
in matters of technique, are striking. The sculpto~: 
~nakeshis lnoclel i i ~  clay, ancl ofteiz enougll, now-a-dap, is 
done with it, 

Italian artisans are c l e ~ c r  enouglr to carry on tho svorli 
of re11roiiuctiou erea to the final touches on the iizarl~le. 
The nlan monntiiig an elk mslrr?s a inocle! so complete in de- 
tail that the putting on of the slrin does hardly Inore illall 
a~lcl color and t,lle effect of hair to his statue. A wooden 
franle, :L rough wrapping of tow and twine, and over all 
the plastic clay giving t r u t h f ~ ~ l  cletail of form, and life, 
conipose the model. The shal~eliness of the limbs, mitjl1 
loose or tile rigid tenclons, the su~lken smelling r i~~~se les ,  
flanlcs, the projecting angles of the p e l ~ i c  and shoulder 
girdles, t,he exp~essjve litlei; of the eyes and ]lose and 
mouth, all exist in the model. Over this is c l r a ~ n  the 
skin, mliich fits be<-ause it does fit, ancl mliich is only a bit 
of realisrli added by the sculptor-taxidermist to his 
model. The traditional " stui5n.g " is truly a mattor of 
tradition. 

The tasideriiiist who is :i naturalist and has thoroug:.il- 
ly stuciied his subjects; xrho is an anatomist and is true, 
in his work, to structiural detail; xvho has seen his mlin~als 
wa'ili and croucll and leap, not in cages alone, but in the 
foret4t and canon; and n-ho perceives tile look of fear or 
dofi:~nce, tile attitude of cunning or of ferocity or of pni13, 
and cnl.ries these espressicrns axd poses ever in his oge, 
to i:e faitlif~llly ~oproducetl ill his restorntion, is ec;nipps$ 
as tile sculptor of ani~rials rnust be equippecl. iPncl tuxl-
clerluy bg such a taxidermist cc)iiles near to being fine nrt. 

Arlloilg tlle T\-o~lcl's Fair clisplays of taxidermic work a 
notable one is that made 71y the University of Kansas, in 
the [iansxs State Building. This building mas plaunecl 
with special reference to the dispiayizg of this collectio~l, 
and the arr:tngement ncloptecl is an effective one. The 
collectioil comprises 109 inounted speciriieus of North 
h n ~ e r i c ~ ~ nrnarrlmals, and contains several groups. as tilose 
of the Rocky Mountain Gonts and the Ainerican Bison, of 
speci:tl value, f r ~ m  the zo8logist's point of riew. But  the 
ra1.e excellence of the tasider~liic -wori; in this collection 
should attract a more general interest than that of tlle 
zotilogist alone. The wovk ~vas  done by Lewis 1,.Dyche, 
professor of zoBlogy in the Unirorsity of Kansas, 2nd a 
~ n a j o ~ i t y  speeirnens were personally byof the obtained 
him in a number of collecting espetli'cions. Some striking 

the whole a fine piece, ant1 singularly expressive, has the 
lon~er portions of .the hind legs absurdly lengthenecl. 
Again. arid often, tlie scu l~~tor ,  that he really has to sho:v 
anato~tiicsl detail in niind, has practically "slriniled" his 
animals. d lion, iu staff, at  one of the entrances, and a 
pautlier, in bronze, within, are examples of this peculiar- 
i t5  I3ut in sculptw:e, probably, tho effect is tlle primary 
ir~tevtion; in taxitiermy, truthful reproduction is the pri- 
n1;Lry inteiitiol~. TJihero, however, the niounted animal 
1-1i:~guot o ~ l l j  iie an object of scientific value as a truthful 
restoration, l.)ilt inax be possessed of the attributes of a 
~vorli of iine art, tile colnbiilatiozl is a happy one. That 
suclr a colubination is possible the writer believes sollie of 
Professor Dyche's animals pro;-e. 

NOTES AND NCSMTS. 

--"inductive Psxcho!ogy," by E. A. liirlipstriclc, is an 
outline of the science prepared for use in the author's 
cltisses in the State l iorxal  School of Miunesota, and 
bears the imprint of Jones and lirocger, TVinona, &;inn. 
I t  treats of tile elel~icnts of the i;ubject only, and some of 
them are so briefly dealt with that the book ill hardly 
sorre for those who study without a teacher; 1)ut for 
classes ~vhose teacher is capable of expanding the hints 
that are plentifully scattered through tlle book i t  will be 
useful. I t  opens with a brief aocount of what psychology 
is and of the proper lnet'ooii of studying it, and then 
proceecls to treat first of the general powers of the intel-
lect, consciousness a n ~ l  attention, and afterwarcls of the 
v>~rionsspecial po-nrers, s~zch as perception, melnory, etc. 
Tile author's exljression is direct aucl sjmple, and, consid- 
ering the smallness of the book, tile elucidation of the 
vt~rious topics is remarkably clear. The views presented 
are? i a  the ~nain, those that htlr.e stood the test of time; 
: ~ n dwe notice in particular that Nr.  Kirkpatrick lays lit- 
tlc stress on physiological sliethods, and apparently has 
littie faith in their efficacy. On one point we are com-
peiled to differ with him. He alleges in his preface that 
psychology has hitherto been taught cleductivelg, and he 
sseilis to think that his own "inductive" niethod is some-
tiling in great part new; but n7e have neyer seen a deduc- 
ti\-e psychology such as he speaks of, and we cnn see no 
e~sential  difference between his method and that of pre-
~ i o i i swriters. The best feature in the book is the linmer- 
ous hints to teachers as to the best nioiie of stuclying the 
pa)-chology of their pupils, a feature that makes the work 
specially available in the training of teachers. 

T ~ f itranslation of \Tinilelband's '61iliistory of Philoso-
phy "by Professor Tufts, of the Uais-srsitj- of Chicago, will 
be 1!~b!is21ed about the third weelc of Mepten~ber by 
Uessrs. Til~acil~illan c!z Go. The advance sheets now reacly 
indicate that the 7vc.ork will prove a valuable addition to groups \\.ill repay critical study. I n  the fighting (1:' t ~ ~ o  

moose, the faithfui adherence to allato~llical cletail, ns 
s1ion.n in the contracted nluscles, tlie carefully dispose(1 
limbs, ailcl the skilful arrangeulent of the Iieacls, is 11s 
more in evidence-in fact, at  first glance is Pa'r less strik-
ing-than the artistic effect of the xvhole. The fury aild 
extremity of exertion of the struggling aninlals is itnpres- 
sive. I n  a single inaguificently-antlered elk tlle poise, 
the fine contour of the bocly, the speaking expression of 
tlie head and face are that of uilconscious superiority. A 
snarling n-olf has a head whose modelling is a work of 
genuine fine art. And the fine art  of truth of detail is 
not neglected for the whole's effect. I n  the Art Galleries 
a t  the \I-orld's Fair there are many exceilent pieces of 
anirnal sculpture, but a critical analysis will betray in 
some of them a ~voful ignorance of nlarnlllalian anatomy 
on the part of the sculptor, or a wilful distortion of i t  by 
him. For example, a reclining panther, with young, on 

avziiable English records of the clevelopnlent of scientific 
conceptions of nature and llurnan life. I t  ~vi l l  be pub-
lislreci in one uol~lme of about six hundred pages. 

AIIDITI~SALannouncements of books to be publisllecl this 
fail by the Maclllillans are : "Pain, Pleasure, and l:ii:sthet- 
ics '' : i h  Essay Concerning the Ysgcliologg of Pain and 
Pleasure, with special reference to Bsthetics, by Eenry 
Eutgers Afarshall, 3i.A.; an annotated edition of tlie Adel- 
p]la of Terence, by Prof. Sidney G. Ashnlore, of Union 
College, Schenectady; a new edition with vocabulary and 
notes of Zlxpitza's " Old and Middle 1i:nglisll Reilder," 
upon the vocab~~lary of which Prof. Maclean, of tile Uni-
versiky of Xinnesota, has been at  work for soi~ie years, 
xnaking it very ccjlliplete and accurate ; and a volulne of 
':Chrono.iogieal Outlines of American Ziteratnre," on the 
plan of, and uniforn: with, Mr. IT~land's "Outlines of Eng- 
lish Literature." 


