
SCIENCE.  


for. I n  illy third and last notice (iii. 14:3) tlle man- 

ner in which the muscles attached to tlie occipital 

style are inserted was alluded to, ant1 it was coinpared 

with a n  ossitied ligamentum ~~nc l i a l .  A11 of this 

I still maintain. At  th:tt tirne, for lack of rilaterial, I 

hgd not especially loolted into its physiology; arid my 

discussion with Mr. Jcffries closed (Feb. S, 1SS4). 

Since, both through my readilig and observation, 

~ n i ~ c h 
has come to rriy ilotice of interest with regard 
to  it. Garrod's dissections of Plotns a.nhinga are very 
suggestive. Dr. Gill had kindly called my :~ttentioll 
to Yarrell's paper, before his notice iii ~S'icience ap-
peared, ~vhicll he had unexpectedly coine across 
~ v l ~ i l esearching for facts to illustrate another subject. 
Binally, in olie of the most useful and reliable of 
boolrs, Coues' ' Ori~ithologicai bibliography,' I had 
noticed Rudoiphi's article; but other niatters were en- 
gasing my attentioii then, mid reference was not made 
to  it. Tliere are still otl~ers. I have already cited Ey- 
ton's figure (iii. 14:3), and believe, a t  the tirne Dr. 
Gill's review of illy worli appeared, I mas hardly en- 
titled to the charge lie briiigs against ine in it. I am 
more and Inore coriri~lcecl, every day of nly life, that 
gootl illustrtctio?rs of s r~ch coinnlon facts in anatonly 
are  most urgently de~nanded. It. W. S I I U F E L ~ . ~ .  

A singular opt ica l  phenomenon.  

I think it wonld ~vell repay allnost any one to study 
the  beautiful pbenolile~loii so clearly described by 
f I?.J. S.' (Science, No. 57, p. 275). and so snggestively 
cliscussed by Professor LeConte (No. 61, p. 404). 11y 
own theory of it involves no invertiiig action, as 
in tlie camera, and ~ I ~ ~ I I L U ) . ~ /no del~endence up011 
binocular vision, but, rather, it resenlbies the theory 
of watered silks, or of chords and beats in music. 
I t  seems to me geolnetrically demonstrable; and it 
includes the phantom meshes' gigalltic size, their 
bewildering motions, their conspicuousness even to 
eves oat  of focns for the actual mires, and the non- 
appearance in them of objects attached to those 
mires. 

Before the observer are two parallel screens of 
sluare-meshed wire nettin:. The coar>er orie is seen 
through the finer, and tke two ctrc (it distaitces ,fro?n 
hirn nearly proporlio~zal to the diaiiieters of their 
meshes. ?uenszocd ,froin centre to c e ~ ~ t r e  o f  the ~itires. 
To fix the ideas, suppose that he 1001;s with only one 
eye, seeing the nearer wires blacl; and tlic farther 
ones bright: then, if tlle above l~roportionality be 
exact, all tlle bright mires can 1)e si~n~iltaneonsly 
eclipsed, each by a separate dark wire; or, upon mov- 
ing the eye very slightly to the right aiid np~vard,  all 
&lie bright wires will flash into viem at  ollce. Now 
Ict the observer advance or retire a few i~iclies froin 
this first position, so that tlie dark wires may subtend 
visual angles a little larger or smaller than do tlle 
eorrespoir cling brirht ones : several successive bright 
wires will t h ~ ~ s  b2ili vie~v, then one or lnore will be 
eclipsed, then several others will be seeii, and so on ;  
tha t  is, the phantom screeii ~vill be formed, with its 
great square nleshes and shadowy bars. 

Ke l t  let the observer rnove slightly to the right: 
the phantom also moves, b ~ ~ t  more, ancl to the right 
or the left, according as he is in front of or behindhis 
first position. Indeed, the ]notions of the phantom 
bars, and she visual angles they snbte~id,  are as if the 
observer viewed a virtual image n~hose plane passed 
t h r o ~ ~ g l lhis first position, bnt iniagined it to be some 
feet in front of liim. The size of the virtual irnage 
rl-onld be very nearly s ~ ~ c l i ,  that, in it and the farther 
screen together, there w o ~ ~ l d  be as many bars to tlle 
foot as in the nearer screen. I ts  colors voulcl appear 

to be those of the farther screen, but nealier and 
oppositely armnged. I t  would not be upside do~vn. 
Indeed, if 'F. J. S.' will paint tlre upper wires of the 
farther screen vernlilion, or T\ ill hang behind them 
a blue curtain, then I think that  tlie apper nieshes, 
bat  not the bars, of the phantom, will be reddened; 
or the upper bars, and more slightly the meshes, of 
the phantom, will be blaish. Or, if he will paint the 
vertical mires red and the hor i~onta l  wires yellow, 
probably the pliantom meshes will incline to orange, 
the vertical phantom bars to yellow, aiid the horizon- 
tal Ol lCS  to r id.  

Suppose that two-thirds of the light coming from 
within the boundary of the farther screen be froin 
tho bright wires: then thc phantom meshes vil l  be 
tliree times as bright as the phantom bars; but a t  
their cdges they may blend into o11e another, the 
eclipses there being less complete. Thus  no lines 
appear in the phanhm whose pictures on the retina 
are n o t ~ n a c h  broader than tlie picture of a poinl, even 
wlie~i oat  of focas, and hence the phantom is seen 
by near-sighted and far-sighted alike. 

Phantoins often less simple ancl conspicuous nlay 
be got when the visual angles subtended by single 
spaces in the two screens are not approximately equal, 
ba t  are approximately in a silnple nulnerical ratio. 
The screens may also be of lattice-worli, or pale fences, 
not necessarily parallcl, seen two or three deep 
against the sky; and the effects are sometimes very 
beantiful. 

Undo~tbtrdly, when the screens are fine, binocular 
vision, with the stereoscopic matching of patterns, 
cornes in, as s~~ggestcd  by Professor 1,eConte; rnalring 

the phalitorn see111 real and solid, and fixing its as- 

srinled distance from the ol~server. But I leave this 

part of the discnssion to him, because he can treat i t  

far hcttel. than I can. J A ~ X E S  OLIVER.
EDTVAR~ 


Cornell ~~iliversity, 
April 8. 

I mas gratified to find that the phenomenon de-
scribed in No. .57 proved of interest to Professor 
Joseph LeConte. 'Ie states that my explanation of 
the cause of the plicnornenon is erroneous, and I am 
in no wise qualified to dispute him. Neverthelrss, a 
careful repetition of the experimel~t would indicate 
that his explanation is not the correct one. The 
plfalrtorn ilna.ge is as readily seeii with one eye as 
with t ~ o ;a n d l  still think I am correct i n  saying it 
is inverted arld ii~agriified. I hope I'rofessor LeConte 
mill make the t~xperiment himself, and give us  his 
explanation of the phenomenon. I n  the mean time, 
allo~v nle to state tlie facts as they occ~~r red  anin 
experiment made after reading his letter. 

Standing about twelve feet from an ordinary fly- 
screen, and loolring through i t  a t  the blinds of a l i o ~ ~ s e  
about one h ~ ~ n d r e d  and fifty feet distant, phantom 
lines, alternately a light one and a dark one, are seen 
crossing so much of the field of view in n~hich  the 
blinds lie, b ~ ~ t  con t in~~ed  their limits. not beyond 
The lines remain visible, although one eye be closed. 

The irnage rises as I bow my head, and sinks as I 
lift it. I s  not this eviderice of inversion? 

I can readily count the lines that  lie across a blind, 
tvelve light and twelve dark ones; but, in order to 
correctly comit the actnal slats in the blind, I an1 
obliged, on account of the distance, to have recourse 
to x telescope. My wife, who is short-sighted, can 
oiily clisting~~ish the mere outline of the actual blind ; 
but the phantorn lines are plainly visible to her. The 
lluinber of slats in a blind is thirty, which mould give 
sixty alternating darlr and light lines. I s  not this 
evidence of magnification? I?. J. S. 


