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he read a n  extract from the Journal of M e d a l  Science, 
which he claimed showed the awakening interest mani- 
fested by Europeans in "unconscious states." The  
Doctor then wandering off to the fall of a Swiss moun- 
tain and to Astronomy, was called to order, and sub- 
- : 2 - 2  
>lUCU.  

Dr. Spitzka, without desiring to introduce personalities 
into the discussion, remarked that it was a pity the pre- 
ceding speaker had not turned back a few pages in the 

Journalof "WentaZ Science and read the extract relating 
to the collapse of Dr. Beard's demonstration in England, 
and  how Dr. Beard had failed to come forward with a 
paper he had announced before a scientific body. A s  to 
the paper read that evening, he regretted to say that in- 
stead of science being behind in its views onthequestion 
of alcoholism, it was the paper which was f a r  from 
being up to the science of the day. H e  woulcl call the 
attention of the reader to Magnan's work, in which he 
would find such of his cases as had the strongest sem- 
blance to reality, carefully described under the heads of 
alcoholic stupor and alcoholic epilepsy. As to t h e  hack- 
driver's case, that was an evident example of a well-
established and well-known form of disease, namely- 
alcoholic paralytic dementia. H e  was surprised to find 
Such a common manifestation of alcoholism as  tremor 
reported absent by Dr. Crothei-s. H e  was still further 
surprised to find such ordinary everyday and character- 
istic symptoms of chronic alcoholism as  delusions of 
marital infidelity, morbid suspicion, inconsistencies of 
behavior, stupor and amnesia erected into trance-like 
states. Nowhere in the paper did the author give any 
evidence that he ma6e that distinction between Dipso- 
mania, Chronic Alcoholism and Acute Alcoholic Deli- 
rium, which was the A B  C of our knowledge of the sub- 
ject. The  speaker concluded by regretting that the first 
time in years that so important a matter was brought be- 
fore the Society, it was brought forward in so imperfect 
a form, and coupled with a term " trance," which in the 
past history of the Society had certainly acquired no 
good odor. 

Dr.  Girdner endorsed the meceding speaker's remarks, 
and gave an analysis of the ordinaYy 'effects of alcohol 
on the mind, which he referred to dynamic interferences. 
H e  concluded by objecting to the acceptation of such 
views as Dr. Crothers advanced until they could be better 
substantiated, a s  their acceptation would involve some 
remarkable medico-legal consequences. H e  did not be- 
lieve that alcoholism, aside from its effect in producing 
chronic insanity, should const~tute an  excuse for crime. H e  
thought that a crime committed in a drunken excess 
should be punished like any other crime, because the 
person, by his own agency, put himself in a proper con- 
dition to commit such crime. 

Mr. Eller, of the New York Bar, stated that the.view 
last announced by the preceding speaker was not a sound 
one in law ; it was certainly not the one entertained by 
lawyers. He alluded to the great injustice done by po- 
lice justices in sending persons to the workhouse on the 
complaint of any two (possibly) conspiriyg persons, tha t  
such person was a "habitual drunkard. He thought 
that term reauired definition. 

Dr. roth hers, in closing the discussion, among other 
remarks of a general character, stated that our know-
ledge of alcoholism was not a t  all perfect, and that his 
vlews were an addition to science, notw~thstanding what  
had been alleged that evening. 

M. PICKET has examined saven varieties of steel 
(chiefly from a Sheffield and a Vienna house) with regard 
to magnetic power Arch. des Sciences, August I 5). This 
power he finds to depend on the presence of carbon in 
the iron, and the aggregation of these substances. One 
of the two steels giving the best results had s t h  per cent 
of carbon. Samples with 1% and ~ s t h  per cent were 
inferior. 
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SECTIONOF PHYSICS. 

Vice-president, Dr .  B. N. Martin,  i n  the  Chair. 
~ h i r t y - o n e  persons present. 
Mr. W. L e  C o n t e  Stevens read a paper, of which 

the  following is a n  abstract. 

WHEATSTONE A N D  BREWSTER'S THEORY OF BINOCU-

LAR PERSPECTIVE. 

For some time after the publication of Sir Charles 
Wheatstone's essay (1) in I 838,on the Physiology of Vision, 
this subject was studied with much zeal by Sir David 
Brewster, whose nameispermanently associated with the 
lenticular stereoscope, an  instrument now familiar in 
every household. Although the theories advanced by 
these two physicists to account for the illusion of binoc- 
ular relief have since been shown insufficient, their 
mode of accounting for the estimate of distance as per- 
ceived in the stereoscope has been quite generally ac-
cepted. In 1844, Brewster published an essay (2) "0: 
the Knowledge of Distance given by Binocular Vision, 
in which he elaborated and abundantly illustrated the idea 
that the apparent distance of an object is determined by the 
intersection of visual lines. The  stereoscope had already 
been explained as an  instrument by which rays of light. 
from two slightly dissimilar pictures were made to enter. 
the eyes, as if coming from a single object into which 
they are combined in front, and on each point of which 
the visual lines could be made to meet. Thus, in Fig. I 
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if rays from the conjugate foreground points, A ,  and A?,  
be deviated by the semi-lenses, they appear to have 
come from A.  In like manner, the background appears 
at B. If i = interocular distance KL., and n = optic 
angle, then for the distance of A we have 

D = h i c o t $ a  
From this formula it is obvious that D ceases to have 

any positive finite value when the visual liues cease to 
converge. 

If the semi-lenses be taken away, and A, and A, be 

(1) Phil. Transactions, 1838, Part 11. 
Reprinted in Phil. Magaz~ne,s. 4, vol., III., April, 1852. 
Edinburgh Transactions, vol, XV.,Part III., p. 360.(2) 
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removed to  MI and Mz respectively, while the convergence 
of visual lines remains unchanged, the images still appear 
at A and B. Wheatstone seems to  have been the first 
to show experimentally that the illusion of apparent 
solidity call be obtained in this manner from a pair of 
projections representing the saine object froin slightly 
different points of view. If the eyes be properly trained, 
the visual lines may be directed to points whose tlistance 
is greater or less than that of the  objects regarded at  the 
same moment, and Brewster described many striking 
illusicns thus obtained~vithout the aid of the stereoscope. 
T h e  principle applied by him, as  described in the paper 
to  which reference has been made, may be briefly given, 
and his results can be easily tested by anyong who is  
accustonied to analyzing his olvn visual sensatiolis.' 
Upon a uniform horizontal (Fig. 2 )  let txvo lines, 
A C and B C, be drawn, forming a small angle, p, with 
its vertex toward the observer. Let the eyes, R and L, 
be placed ahorre this. If they be  directed to tile point, 
C, this appears in its true position. If the right eye be 
directed to  B ant1 the left to A, the axes meet at  p ;  this 
point Brewster calls the bi~iocular centre ; and sillce the 
retinal images of B and A correspond, the visual effect is 
that of the ulllon of these two external points at  the 
binocular centre. Slveeping the glance toward C ,  the 
two lines appear united in theair, alld p C is the apparent 
position of the combination, intermediate ill direction be- 
tween two mollocular images, which may be disregarded 
or hidden from view with screens. i f  the converg-ellce 
of rrisual lines be l roa  diminished, the billocular image is 
lost until the right eye becomes directed to A and the 1 

left to B. T h e  two points appear united at  p', and  the 
line P'C now appears in the air on the fulther side of the 
surface. If the convergence be increased till p is again 
the binocular centre, and the face be lowered alld with- 
drawn till the eyes are a t  R" a n d  L", then C p" becomes 
the position of the variable external image. And if low- 
ered until R"L"  coincides with the surface, C p" \,anishes 
at  the llloment of becoming coincidellt with the llro~oll-
gation of G C, the median of the triangle A C B. 
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IIBre~vster's formula for determining the distance , 
of the binocular centre from G is easily tleduced and 

Let B = distance, G E, between card and observer. 
" x = distance G P, or G P', which is positive l i~hen 

measured toward the observer, negative in the directioll 
opposite. Then,  observing the usual rule of signs, we  
have, by Geometry, 

n bx=+,-

f i n  

Applying this formula. Brewster constructed a table of 
distances for the b~nocular  centre. For  negative values 
it is seen that  x l~ecomes infinite when the visual lines 
become parallel ; and, if the)- be slightly divergent, the 
binocular centre is far in the rear of the observer. 
Either of these conditions xx~oulcl make binocular vision 
ilnpossible if the theory be correct. In testing the  ex- 
perinlent \\it11 tl-ained eyes, it is found quite possible to 
secure binocular fusion of the images of A and B when 
the interval between these points equals or slightly ex- 
ceeds the interocular distance. I t  is also found that fu- 
sion of the images of the whole line at  any given instant 
is impossible, especially when the angle is large, or the 
lines are viewed very obliquely, as  from R" and L". I f  
the images of .4 and B fall on correspontling retinal 
points, the resulting sensation is binocular fusion, whether 
the visual lines be convergent, parallel or divergent ; and 
the images of any two points nearer or farther apart can- 
not fall on corresponding retinal points at  the same mo- 
ment with those of A and B, though small differences are  
easily neglected. \Thatever may be the importance there- 
fore of optic convergence. as  a factor ordinarily in de- 
termining the binocular judgment of distance, it has no 
such exclusive ant1 measurable value as  that  attributed 
in Brewster's experiments ; and the apparent tlistance of 
objects viewed through the stereoscope is obviously not 
determined by intersection of visual lines, if conclirions 
are such a s  to render these parallel or divergent. T h e  
visual effects of optic divergence can be inore conveni- 
ently studied by using stereographs than by the method 
already described, ant1 a modification of Wheatstone's 
reflecting stereoscope affords the hest means of measur-
ing variations of the optic angle. A s  the lenticular ster- 
eoscope, however, is now almost universally employed, it 
is important that  this instrument, as  found in the market, 
be esamined first. 

By diminishing the natural convergence of visual lines, 
the stereoscopic effect of binocular relief can be quite easily 
obtained, while gazing upon a stereograph, without any 
instrument, v,~hen the interval between corresponding 
points of the two pictures does not exceed that between the 
observer's optic centres. This distance does not often 
differ very much from 64 mm., which may be talten as  an 
average value. In F i g  3 the distance between the two 
central dots is ;o mm. If the reader will fix his gaze 
upon a point ten feet off, just visible below the edge of 
the page, ant1 then suddenly raise the ~ ~ i s u a l  lines to the 
figure without changing their convergence, he will see 
three circles instead ot' two;  the central one moreover 
will appear as  the base of a cone whose vertex is pointed 
toward him, but capped with a sinall circle. A little at- 
tention then will reveal the fact that when the dots are 
seen distinctly and singly, the small circle is double and 
slightly indistinct, and vice versa. 

On stereographs, however, the interval between cor-
responding points is always greater than 50 mm. As  the 
result of measurement made upon the foreground inter- 
vals of 1t6 cards, European and American, taken at  
random, the mean value I have found to be 72.9 mm., the 
maximum being 95 mm. If binocular combination is se- 
cured\vithout the stereoscope, therefore, optic divergence .is nearly always necessary. T o  ascertain the extent to 
which this is counteracted by the semi-lenses of our best 

applied. stereoscopes, 30 pairs of these were kindly loaned me by 
Let z' = interocular distance, R L. I Mr. H. T. Anthony, of New Vorlt. With very slight va- 
'' LZ = interval between the corresponding points, 1 riation, their focal length was found to be 18.3 cm.. and 

A anci B. I their deviating power not sufficient to prevent the neces- 
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sitp of optic divergence, when the pictures are Rinocularly 
regartled through them, if the stereogi.aphic interval ex- , 
ceed So mm. A s  this liillit is not unfrequeiltly exceetled, 
optic tlivei.geuce is oftell pmcticetl unconsciously in using Ithe stereoscope. Every oculist is fanliliar with the inotle 
of using prisms to  test the power of the muscles of 
the eyel~alls, for hot11 converg-ence and tliirergence of 
visual lines, and 1;non.s that 4° or of divergence is 
not uncomnion. Helillholtz ( 3 )  refers to the use of ster- 
eogtaphs for the sanlr purpose. 1 

Hut [a'nmiliar as  is the protlilction of optic divergence I 

I I ~artificial means, little or 11othiug seems to have I3ecn 
written in regard to the notlificatio~l which the possibility 

latively large. But in no case do these collditio~ls cause 
variations of such magnitude as  Erewster's theory of 
binocular perspective would demand. This  is easily 
illustrated with \Vheatstone's reflecting sterescope. (") 
Suppose the stereograph to represent a concave surface 
with the opening to\vard the observer, and that  the arms 
of the instrument are l~roperly atljustetl. If they are 
pusheti back, so as  to malte the visual lines divergent, the 
cavity apparently recedes and deepens ; if pullet1 forward, 
so as  to malte them strongly convergent, it seems to ap- 
proach and grow shallo~v. Tile apparent diameter of the 
image enlarges in the first case antl diminishes in the 
secontl. \Vileatstone notices this last variation in the 

of it imposes ul;on 'the theory of hi~locular ~~erspect ive  account which he gave of his invention and its applica- 
heltl by both \T7heatstone ant1 E~ewstel- ,  accepted by 
most writers on vision since their time, ant1 abuntlantly , 
reproduced in our test I I O O ~ ~ Soil l'h!~sics.':: Of thess I 
have not heen a l ~ l e  to fintl one that gives any account of 
the stereoscope except on the hypothesis that  the visual 
lines are made to convcrfe by the use of this instrument. 
On the uncertainty attachetl to the jutlgment of absolute 
tlista~ice from conrerqence of visual lines alone, i-Iel~~iholtz 
P) has :vritten mol-e fr~lly than ; ~ n y  one else. It is un-
fortunate that no English translation of his masterly 
work on P1~l;siological Ol~tics has ever been publ~shed, 
i l l t h o ~ ~ g hhe gives no analysis of the visual phenomena 
produced in I~inocular fusion by optic divergence, his dis- 
cilssion of the jutlgrnent of dista~lce ~voultl certainl!~ tent1 
to cast solne tloul~t up011 the explanatiori of vision through 
the stereoscope, as fount1 in our text-boolts. And yet 
He lmho l t~  l~iillielf elnploys Brelvster's theory in his 
mathenlatical discussion (7 of stereoscopic projection. 
This tliscussion, on the data assumeti, is a ~liotlel of 
elegancr; hut it contains no pro~is ion for divergence of 
visual lines. It is strictly applicable to the conditions 
involvetl in talcing ~~ho tog raphswit11 the binocular 
camera, anti to the projection of images viewet1 in the 
stereoscope lvhen !he convergence of visual lines is iden- 
tical with that of the camera ases, 11ut not othrrwise, 
Instead of human eyes we m a p  assume a pair of camera 
lenses, an interocu1;ii. tlistance apart, ant1 a pair of sensi- 
tizetl plntes bi-hint1 then), Helmholtz's formulas enable 
us to tleiermine the stereoscouic tlis~~lacelnentsin the 
images projected. If proofs from the negatives thus ob- 
tained be  inverted and placed in front of a pair of eyes 
in such manner that the vi5uril lines passing through cor- 
responding pho,tograpii points shall bear to each other 
the exact relation that esistetl between the secontlary 
ca~ne raases that terminated in them, these two points 
\\rill appear as  on?, ant1 nearly at  the distance of the real 
point in space to which tile camera axes \vere con\-ergetl. 
T h e  effect is much the same as if the ejres, with normal 
convergence of visual lines, had been sul~stituted for the 
cameras. B L I ~if the proofs Ile too !?ear together or too far 
apart, increase ol  convergence maices the whole picture 
seem nearer, ~vhile divergence ~naltes it farther. T h e  rela- 
tion between t l ~ e  tliffertnt parts having been fixed at  the 
time the picture was talcell, ~ncreased convergence maltes 
the distance from baclipround to [oregrouutl seem less, di- 
vergence malies it greater. No one can have falletl to notice 
the gross exaggeration of 11erspect;ve often seen in the 
stereoscope, when the pictu1.e~ are so far apart as to make 
the T-isual lilies parallel or divergent, while the angle be- 
tween the camera axes, when they were taken, \\,as re- 
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tions, in 1852, in the Ealcerian lecture before the Royal 
Society (9; but, strange to say, the variation which is 
protlucetl in apparent tlista~lce and depth under the 
same contlitions seems to have escaped his notice, ant1 
the possibility of using his instrument to test the pecu- 
liarities of binocular vision wit11 divergence of visual 
lines, seems not to have occurretl to him. For the re-
fracting stereoscope, l~on.ever, like Brevvster, he constructs 
a table of apparent distances correspontling to various 
optic angles, antl apl~licable in using the binocular 
canlera for tile purpose of taltiilg slightly dissimilar pic 
tures of the same object. I le  atl(ls, j') " when the optic 
axes are parallel, in strictness there shoultl be no differ- 
ence between the pictures presented to each eye, antl in 
this case there shoultl be no binocular relief; but I find 
that an excellent effect is produced, when the axes are 
nearly parallel, by pictures taken at  an inclination of 7 O  

or  So, ant1 even a tlifference of 16' or 17' has no de-
cidedly bat1 effect. There is a peculiarity in such images 
worthjr of I-emarlc ; although the optic ases are parallel, 
or nearly so, the image does not appear to  be referred to 
the tlistance we shocltl, from this circumstance, suppose 
it to be, but it is perceivetl to he much nearer." This 
would not have seemetl anomalous to Wheatstone, hat1 
he supposed binocular vision possible with divergence of 
visual lines, and entered into an analysis of t h e  resulting 
visual phenomena. This analysis will be given in a 
future paper. ..: 

THE W A T E R S  O F  PARIS.  

I N  one of the previous numl~ers,La ;Iraiu?-e gives an 
account of the n~orli  of an Engl is l~  ohserver, Mr. J .  IHogg, 
on the 1iraters of Lontlon. I;ut since 1850, hIr. Hassall;', 
at  the request of the inlial~itants of Lontlon, examined the 
degree of purity of the potal~le ~vaters  of that city, ant1 
more recently, Professor Fal-low, of Boston, make a11 anal- 
o g ~ ( : ~work at  the request of the citizens of that city." 
ikI. A. G6rardinc, ho~vever, has stutlietl this cjuestion with 
a certain authol-ity, I I ~ol~ser\.ing the cryptogamic vegeta- 
tion in small streams of water ~ v l ~ i c hreceiire the waste 
~xoduc t s  fro111 the factories and manufactories 011 their 
hanlcs. ill. Giirardil~ observed that s u c l ~  intlustry favored 
the tlevelopment of certain particular species mhich were 
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Helmholtz, Optique I'hysiologiilue, pp. 616 and 527.(3)  

(4) Ditto, pp. 823, 828. 

(") For description see Phil. Mag., s ,  4, vol., I I I . ,  June,  18j2, p .  jo6. 

i")Phil. Mag. s. 4 ,  i o l .  I l l . ,  p. 504, 

(7) Ditto. p. 514. 

(") O p t .  Phys.. p .  842 .  

N o \ .  ~ q t h .  Since the n;.o\emas pt:t in type,  I hnverecei \ed from Prof. 
C. F. Hilues of Carlis!e, l'a. an article \vlitten by him in i S h z ,  in xllich 
11-...mcntions'llis s ~ ~ c c e i s f ~ l  ~ a;tainnlellt cf binoc111:1r vision by  optic divelp- 
ence, and crlticiscs 1:ren.ster's tlieory of distance in relation to the stere- 
o .cop~.  l'llough his obscrvatlon w a i  independent, ns my  ow11 n a i  also, I 
iind that  lle \vni preceded I>) n C;e~.rnan.Hurckhardt, in 1860 or 186r. 
h a \ e  alreadj. referred to I-Iellnholtz in this connection (-1  I I ~ .Yo~iviiniof 
,l;.i<,ii~(, Kdv. 1 8 S r .  p. 361) nilil therefore ha\-e ci:iiined no priority In dis- 
co\crin; the poa.;lh~liiv of this ii~lnsual, but still volrtntnly, employment 
of the e\.es. i~is the mol-cremnrl<:lhle that in our test-books the asstimp- 
tlon should be s l  uni\ersal, that  con\ergence of visual lines is n necessity 1 . '  . - . .  
In blnocolar vlsion for the deter~l~i i la t ion of the appnreilt po i l~ t  of sight. 
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