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with black crystals attached, ant1 grincling it ?vith a polished sapphire, 
it readily scratched the same. If a larger quantity of material 
comes to hand, the writer will have polished a diamond with the 
pomtler of the meteorite, using a new wheel for the purpose. T h e  
writer has not seen the paper of MM. Latchinoff and Jorefeif, but 
there seems to be every reason to substantiate their conclusions. 

These facts are of especial interest, since on Jan. 15, 1887, Prof. 
L. Fletcher, curator of the Mineralogical Departnlent of the Fjritish 
Museum, read before the Mineralogical Society of England a paper 
on a meteorite which was  found in the sub-district of Youndegin, 
Australia, in 1884, and in which he stated he hat1 fount1 a new 
form of graphite of cubic form, with the hardness of 2.5 and a 
specific gravity of 2.12. T o  this he gave the nalme of ' cliftonite,' 
calling attention, also, to the fact that  Haidinger, in 1846,hat1 found 
what he describetl as graphite pseutlo~norph after iron pyrites 
(Poygendorf An?zaZen, 1846, Ixvii. p. 437), obtained by him from a 
notlule of graphite which had tlropped out of the Arva meteorite. 
Gustav Rose (Beschreibung zuzd EntlzeziZtng der MeteovzYc~z, 
1864, p. 40 ; P o ~ e n d o r f  Annalen ,  I 873) expressed an opinion that 
this mode of replacement of the cube edges on these crystals was 
suggestive of holo-symmetry rather than hemi-synlmetry, and that 
this interpretation ~vould exclutle iron pyrites as  a possible antece-
dent mineral. 

T h e  cliftonite was readily examined with a &-inch objective ; and 
from its structure Professor Fletcher concluded, that, while it is dif- 
ferent from native graphite, the sharpness, separateness, and corn-
pleteness of the crystal, the brightness of the faces, the delicacy of 
the acicular projections, and especially of the obtuse, almost flat, 
square pyramids, or some of the faces, are quite sufficient to prove 
that  the forrn has never hat1 any other than its present tenants ; in 
other words, that it is not a pseudomorph. When in cubes, the 
diamond has faces not very unlilte those of the Yountlegin crystals, 
and shows a similar bevelling of its edges by the rounded tetrahex- 
edra. Again : Professor Fletcher says it might be argued, that, 
during a hurried crystallization of the carbon, circu~nstances initial-
ly favorable to the formation of the diamond had finally permitted 
the existence of carbon in a graphitic forrn only. H e  had also 
found distinct graphitic crystals, cube octahedrous in form, in the 
Cocke and Sevier County (Tenn.) meteorites. 

When we consider that only a few meteorites have been exam-
ined for this mineral, we have reason to expect some interesting 
results in the future. GEORGEE'. ICUNZ. 

New York, March 6. 

A Pseudo-Meteorite. 

THROUGH
the kindness of Dr. UeIVitt Webb of St. Augustine, 

Fla., I have been able to examine a portion of the so-called ' rneteor-
ic stone,' weighing over two hundred pounds, which was said to 
have been seen to fall in an old cultivated field near Middleburgh, 
Clay County, Fla., and which was exhibited at  the Subtropical Ex- 
position a t  Jacksonville, Fla. It is a concretionary limonite, and 
not of rneteoric origin. GEORGE F.  K ~ z .  

New York, hIarc11 6. -~- -~--.-p~ 


Monocular vs. Binocular Vision. 
A s  a constant student of binocular phenomena, I have been 

much interested in Mr. Hyslop's letter in Scie~zccof Feb. 10. I 
have repeated the experiment illustrated by his Fig. I ,  and con-
firmed his results. Rut I do not think they are to be explained by 
any supposed struggle between monocular and binocular vision, 
but in a far more obvious way, which, in fact, he hnnself suggests. 

In binocular combination of such sirnple figures as  circles, where 
the means of estimating distance is reduced to ocular convergence 
alone, the estimate is very imperfect and uncertain. Our itnowledge 
so interferes with our visual judgment that we are apt to over-esti- 
mate the distance. In fact, many persons even find a clifliculty in 
seeing the combined binocular image any nearer than the two mo-
nocular images. As  long as  attention is fixed on the comblned cir- 
cle, the hornogeneous irnage of the needle will seem beyond, as  it 
ought. This will be much more distinct if we range the point of 
sight back and forth, combining successively the needle-points and 
the circles. Rut when we transfer attention wholly to the double 
images of the needle, these latter will sometimes appear nearer 

than the circle ; not, however, because the needle seems nearer than 
before, but because the circle drops to the plane of the paper, where 
it tends to go, anyhow. 

T h e  experiment illustrated by his second figure I cannot confirm. 
It is true that experiment with his figures as  tlrawn in Scz'ence con-
firms his results, but this is only because the figures are batlly 
drawn. T h e  positions of the two small circles b and c are not. 
symnletrical. IVhen accurately tlra\vn, I find, on combining, that 
the small circle and the large circle appear exactly on the same 
plane. My son, aged eighteen, and well practised in binocular ex- 
periments, confirlns my results perfectly. Whether Mr. Hyslop's 
original figures were impel-fect, or have been only batlly copied, I 
know not ; but the wonderful distinctness with which binocular 
combination will bring out and exaggerate the smallest differences 
in apparently similar figures, is well known. 

JOSEPH LECom":. 
Berkeley, Cal . ,  Feh. 22. 

--- ~ .~ ~ 

T h e  Scientific Swindler Again. 

THEfollowing fro111 the I?zclia~za$oli.~Journal' of Feb. 24 may 
be of interest to those who l ~ a v e  been the victims of the swindler 
so extensively advertised by your own and other journals : " T h e  
book-thief who has, untler the names of IV. 13. Taggart ,  Professor 
Cameron, Professor Uouglass, and various aliases, travelled over 
the count~y,  representing himself as  a scientific student, and borrorv- 
ing valuable books, has been arrested in Cincinnati, where he gave 
the name of Otto Syrski. H e  was recognizetl yesterday by Profes- 
sor Collett of this city, who was one of his victims. Professor Col- 
let learned where his hoolts had been sold, and will probably recover 
thern." It is to  be hoped that this will stop his operations, a t  least 
for a time. A. W. BUTLER. 

Brookville, I~ id . ,&larch I. 

A Critique of Psycho-Physic Methods. 

DR.  JOSEPH JASTROTV, in the second number of theJo2i~~rnlof 
psycho log^^, discusses the principal psycho-physic methods now in 
use, and advocates a thorough reform of the science of psycho-
physics. One of the principal conclusions at  which he arrives is 
that no such thing as  a differential threshold exists; that is to say, 
that there is no definite point at  which the difference of two sensa- 
tions ceases to be perceptible. Dr. Jastl-ow's arguments fail to con-. 
vince us. H e  says, " T h e  threshold is described as  a point not ex- 
actly constant, but nearly s o :  above it all differences can be felt, 
below it all differences vanish into unconsciousness. No matter 
whether little or much below this point, they are utterly lost. I t  is 
idle to say, a s  Fecliner at  times does, that  they differ in the amount 
of atlditional stimulation necessary to  bring thern up into conscious- 
ness, unless you mean that the series below the so-called thresholtl 
is an  exact continuation of the series above it ; and, if you clo mean 
this, then the threshold loses all its distinguishing peculiarities, and 
ceases to exist." Further on, in discussing the theory of the right and 
wrong cases, he says, " It has been proved that the ratio of wrong 
answers increases as  the difference between the stimuli decreases ; 
but the 'threshold theory ' c l a in~s  that this last fails to holtl after 
this difference has been diminished below a certain ratio." 

In considering these objections, I may be allowed to treat two 
classes of sensations separately: first, the judgment that a difference 
exists is based on a sudden change in the character of the sensation 
either in space or time ; second, the judgment refers to sensations 
separate in space or time or in both. As  an example of the former, 
we may assume two adjoining fields of various colors or various in- 
tensities of light, or a sound suddenly increasing in intensitj or 
height. T h e  threshold theory says there is a certain difference be- 
tween these adjoining sensations below which no difference will be 
perceived. Practically this is adrnittetl by Jastrow. In trying to 
meet such an argument, he  first says that there exists only an aver- 
age threshold ; i.e., the average smallest perceptible proportion of 
intensity or wave-length of tlle two sensations on which the ob-
server is able to form a judgment. H e  continues, "Here  you either 
(I)  tacitly assume that not many observations are to be talien, or 
that (2) no matter how many observations were made, no mistake 
would ever occur." 

T h e  arguments of the advocates of the threshold theory a r e  
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.somewhat different from what Jastrow would make us  believe. In 
the first class of sensations there are two reasons for the existence 
of a threshold,- a physiological and a psychological. As  a bal-
ance has a certain linlit of accuracy beyond which it tloes not shot\, 
tlifferences of weight of two bodies, so our organs of sensation are 
not able to show tlifferences between st in~uii  varying only to a very 
small extent. This is the phys~ological thresl~oltl. But, besides, 
the advocate of the thresholtl theory says it is necessary that the 
sensations should differ to a certain tlegi-ee, else they cannot l)e dis- 
t ingu~shed. H e  does not say, however, as  Jastroxv assumes, that 
the magnitude of this !east perceptil~le tiiffel-ence is the same at  
any moment. On the contrary, it depends on tlie state of mind of 
t he  person, and varies just as  Jastrow's sensibility varies, every 
moment having its own thresholtl, the average of wliich is the aver- 
age  threshold of the ol~server. 

'The theol-y of the thresholtl may be  sunlined u p  in the following 
reniarlts :-

'T\vo sensations are given, the difference of wliich is to be judged 
upon. The  jutlgment can have various characteristics. Either a 
certain phenoinenon is observed which has no immediate connec- 
tion with the sensations to be coinpared (for instance, the line diritl- 
ing two fields of various colors is observed), or the sensations are 
separate in space and time. In this case the conception of the 
former is compared with tile latter sensation. In the former case 
t h e  physiological thresholtl is the main consitleration, ant1 for this 
reason it may be omittetl in these brief reruarlcs. 

In the latter case let the sensatiorls S, and S,be given, which are 
l~rocluced by the stimuli s, ant1 s,. Let S, be tlie first to be ob- 
served. In malting tlie co~npai-ison, S,\\rill not be correctly re- 
mernbel.ed ; but the  probability that another and similar sensation, 
Sx.which would correspond to the stiiiiulus s,, is produced, will be 

It/ = *i'(s,, $1, C ) (2%. 
S x  

the  constant depending upon the conditions of the experiment. 
Experiments show that PVincreases when the difference between 

s,  and s, decreases. Further experiments sho\v that when the two 
stimuli s, and s, differ but slightly, in a great number of cases the 
observer will judge S, = S,. According to the theory of prob-
ability, W is only very small as  cornpared to all other possible re-

.> ,
productions. Therefore the only possible explanation of the fact 
tha t  the judgment S,= S, is comparatively frequent, is, that not 
only in those instances when the conception S, is reprotluced are 
both judged to be identical, but that sensations varying only slight- 
ly from S, cannot be  distinguished from it ; antl the taskof psyclio- 
physic metliocls is to find the liirlits of these var~ations. Mathe- 
znatically the nurnber of observations in wliich both sens,itions are 
considered the same is expressetl 115 the following forrllula : -

$, ancl B are the upper ancl lower t l~resholds respectively. This 
explanation agrees exactly with the observetl fact, that slightly dif- 
ferent stimuli cannot be tlistinguished ; and Jastrow's objections 
are founded on a misconception of the matliematical basis of the 
theory. No advocate of the tliresllold theory assumes, as  Jastrow 
supposes, that  below the threshold the probability of a greater error 
is the same as  that of a smaller error. 

I11 another passage of his critique, Jastrow rejects the use of 
cloubtful cases in the tlieory of right and wrong cases. It seems to 
me that his objections cannot be accepteel. Tlie fact is, that in a 
nurnber of cases doubtful answers must be  given. I11 his paper he 
says, and rightly, that the confidence is increasing with the differ- 
ence of the sensations. Now, the answer ' doubtful' is notliing else 
than an  expression of the degree of confitlence ; and, according to 
the above formula, the proper way to include these answers in the 
theory is to assume a second thres!iold which shows the limit of 
tloubtful cases, and this has been successfully done. 

I t  will easily be  seen that variations of a sensation such as as-
surnecl by the tlieory outlined above always occur, ancl that they 
must prevail in all psycho-physic experiments except in the first 
class. 

Dr .  Jastrow's suggestion to measure the sensibility by pspcho- 
physic niethotls is a good one. It has been successfully apl~lied for 
measuring various degrees of attention, and the writer fully agrees 
with Dr.  Jastrolv's opinion that this is the most promising field of 
psycho-physic research. DR.  FRAYZBOAS. 

New York, IIarch r .  - --

American and  Foreign Microscopes. 

hIu attention having been called to the ' Complaint' in Scie~zce 
for Dec. 2 ,  1887, ant1 the following articles on microscopes, the 
facts did not seem to me fully presented therein. I immediately 
adtlressed tlie follo~uing questions to more than twenty of the lead- 
ing colleges of the country, the Depart~nerlt  of Agriculture, Geolog- 
ical Survey, and RZicroscopical Society of Washington, D.C., and 
NIessrs. VTolle antl Smith, two of the oldest microscopists in the 
country, T h e  results are herewith presented, with my omn ideas 
on the subject. 

T h e  cluestions were, I .  How many microscopes of American 
make have you ? 16j9.1 2. How many of foreign make ? 1434.j 
3. Ho\v many without a joint? 1309.1 4. D o  your students 
work standing, or sitting? j. I s  the instrument usetl in an in-
clined position to any extent ? 

T h e  figures in brackets give the sums total of the i.e!~lies. Penn-
sylvania University reports loo American, 3 foreign ; l i~ch igan ,  
120 American, 30 foreign. Of the foreign instrurnents, IOS belong 
to Har\rard, and I 3j to Rry~ i  Mawr, Johns Hoplcins, and Massachu- 
setts Institute of 'Technology. About 40 jointed instruments are 
reported used in the upright position ; more than two-tliirtls of the  
whole nuinher are used inclined. T o  No. 4, the answer " Sitting," 
is allnost universal ; " Standing or sitting," a few. 'The following- 
extracts from the replies are pertinent : -

" I prefer to work it upright, and teach my students so, but they 
will incline it whenever possible." 

' I  When long a t  worlc, I prefer a vertical tube;  ! ~ u t  I find for 
young students the inclinetl position and the rack and pinion ex-
trernely desirable." 

Only by unfortunates. Of course, the joint is a convenience, 
but is not, in illy opinion, essential." -HARYAIIIICOI,I,EGE, ill 
answer to No. j. 

" 'The instruments are used almost exclusively in the upright po- 

sition, the tables being low enougli to permit of such use with ease." 

-CKIVERSII'Y O F  SEGRASKA. 

" AjIostly foreign instruments, generally inclined, prefer inclined ; 
would use it inclineel if I coultl " [of upright instrurnents]. -GEO-
LOGICAL SURT-EY. 

' I  Tlie latest purchases are Xmerican, wliicli are now preferred." 
-ALBANY. 

" Personally, I believe the best instruments are matte in this 
cou~ltry."-UXIVERSITYOF' ~ ~ I C H I G A N .  

" In rny laboratory (physiology and hygiene), we use forty. I 
bought the first in 1576, foreign because then cheaper. In four 
years they were all ~vorthless. \Ve then bought Xmerican : they 
have stood more rough usage, ancl hacl fewer repairs necessary, 
than any others. My work is especially trying on account of the 
frequency with which acids must be used." 

" I believe the eye is more nearly in its normal and best position 
when tlie n~icroscope is inclined." - PRINCETON. 

I' My constant corllpanion at  my table is Zentmayer's army micro- 
scope. Have usecl it twelve or more years, always inclined, or very 
rarely vertical." -F. \VOLLE. 

' I  Twenty-five years ago I got Powell and 1,ealancI's stands. I 
seltlorll use their objectives. For  long years I have preierrecl Amer- 
ican objectives. I have recently seen letters from purchasers of 
Zeiss apochromatics, confessing that Spencer's most recent glasses 
fully hold their own, and at  less prices." -H .  L. SMITH. 

" T h e  facility to incline when needed is indispensable." -J. G. 
HUNT. 

In 1862 I saltT much of Dr .  Hunt,  then unsurpassetl as  a histolo- 
gist. H e  usecl a Beck best, inclined, in continuous daily work. His 
experience assisted in the construction of the American Centennial 
instrument, which he has since used. This is an instance of an 
elaborate tool employeel in actual, original, and long-continueti 
work. After this carlie the Beck International, costing sevenreeli 


