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waste chips. Nos. 1-8 and 11 are such s~~pposable  posed along the ridges and water-coarses near Eureka. 
instances. Both parts of So. Swere picked up. Few 
entire or finished ilnplements occur, as they would 
not be left in these places l~riless lost. Nos. 9 and 10 
are complete; Nos. 16- 14, roughly cliippecl and sup- 
posably unfinished. 

Proximity to the snpplg of chert has doubtless deter- 
mined this cor~~l l~or l  of chippings in tlie occurrence 
sandy stretches near the lake. There is no evidence 
at  hand of greater antiquity than tlie Indian. 

Q7. A. PHILLIPS. 
Evanaton, Ill., Reb. 15. 

I l lus ive  memory.  
For some time past, I have been investigating a 

curious psychical or psycho-patliological experience 
wllicl~ is alluded to by marly writers upon psychology, 
and is not infrequently met with in geiirral litera- 
ture. I t  is tliat vague sen t i~ l~en t  of familiarity we 
son~etimes have upon enteri~rg a new experience, 
best expressed in the words, ' I  liave seen or l i~ io~vn  
all this before.' I t  has been explained by various 
writers, upon two widely different theories. The first 
is, that this 'double perception,' 'clouble tIiirll<ing,' 
'do~tblepresentation,' as it lias been variously named, 
arises from the dual structure of the brain, resulting 
in cases of ilnperfectly correlated action in l;wo irnages 
or itripressiolls not absolutely simultaneous: the ,lat- 
ter, therefore, is a repetitio11 of tlie former, and giyes 
rise to a se~itiment that i t  has passed through the 
lnind at  some indefinite previous time. This theory, 
it ~vil l  be observed, is a physiological one. The other 
theory is, tlrat the phenomenon is a purely psyclrical 
one; that tlie false or illusory memory (Erinnernngs- 
tauschung, Sander) has a real basis in some actual 
past presentation mliich is identical, or closely sirni- 
lar, mith the present one; or in some past images of 
the waking imagination, or dream-life, that, although 
these cannot be recalled into consciousness, they are 
sufficient to give us the colivictioii tliat the present 
event is the repetition of a former ozre-wily, or how, 
we do not know. Tliere are several cases upon record, 
~v1iei.e this sentiment has assumed a pathological char- 
acter, and become a conti~rual delusion, attending 
every experience. 

T v o  years ago, in the hope of obtai~liilg more in- 
fo~,mation,I distributed a question upon the subject 
among a large ~lulnber of persons,. principally college- 
students. I t  rnay now be give11 In sonlewllat an~pli-  
fied form, as follows :-
il~iueyou conae sucldeizly ze1)o~i a n  e i i t i re l~  nezo sceite, 

aitd, while c e ~ t a i n  of i l s  novelty, felt i n i u u r d l ~  that you 
had seen i t  befot,e-with a corlvictio~z that  you zaere 
reaisitinq n dirirly.f(~cr,rliliar locality ? M~izt ion,<f you 
cau, a n  i~ts tnnce or tzoo i n  zahich this has occ'urred. 
Has a n y  sa t i s f~xc to~y  ezplcciiution of  tlzis e z p e l i e ~ ~ c e  
euer suggested itsew lo yozc B Ifoza frequent i s  the 
expe~.ie)zce i n  yozcr case P M-ccs i t  7iaore ,lj.eqtie?zt iiz 
childhood thn11 u t  present 2 Iiozu soo~z tlo yo11 zc.sz~c~lly 
bccorne conscious yf the deccpliolz ? Does i t  occzLY niore 

fiequentlg in cottnection zuiti~ s077te kittds of e~:l~eriei?ce 

Soine of the limestone is thin-bedded, apparently due 
to interlaminated slieets of argillaceous mater~al. 
The layers of limestone, however, seer11 to contain 
little foreign matter, certainly not rnore than the 
Trenton li~nestones (Buff) of Wiscorisirl arid Minne- 
sota. The organic remairis consist largely of crinoid 
columns, sliells of brachiopods and lamellibranchs, 
and a few gastropod shells and cup corals. Nearly 
every layer of limestone sho~vsthese rernair~s in great 
abundance firmly bolulld together by the highly crys- 
talline matrix. 

I have been thus particular in describing the lime- 
stone, that the conditions which made the following 
feature possible may be understood. Sonie six or 
eight slabs of this limestone in one of our sidewalks 
are clearly and distinctly ripple-marked. This is the 
first illstance of the liilid that has fallen under my 
observation during ten years of state and private 
work in nearly as many states of the Union. 

The occurrer~ce of ripple-marlis in calcareous mud 
containing the remains of deep-sea, clear-water ani- 
mals, and interlaminated with argillaceons mucl, is a 
coliibinatio~l not qulte in accordance with the teach- 
ings of our text-books in geology. 

L. C. W o o i ~ ~ n .  
Eureka, Kan ,Feb. 23. 

A n o v e l  magne t i c  engine.  
I t  is a well-lnlown fact that iron, when heated to a 

red heat, ceases to be magnetic; so that an armature, 
after being heated to redness, rnay be removed from 
its maznet by the expenditure of only a small fraction 
of tlie energy wliich is developed by the attraction of 
the same armature when it has cooled. 

Llanifestly this fact rniglll be employed in the con-
struction of a motor, which, while of no practical 
value, is of theoretical interest, in  mhicli a yerma- 
rient magnet should act as the direct motive force. 
This has been done in the following manner. I n  
the figure, a b  c represents a ring thirteen centimetres 

in diameter, and supported hori- 
zontally upon radial arms and an 
axis of some non-magnetic metal. 
This ring is made of one or rnore 

thuiz zuiti~ othrrs ? 
A q ~ ~ a u t i t yof material uyon this subject lins already 

beerr collected in this and other mays, which I hope 
to publish in a review art,icle ill April. I n  the meall 
~i-hilct. any iliformaliorr bearing nyon this question 
will be of great assistance and value to me. 

H ~ x r t ~OSEOIZN.I?. 
Pl.it~cetoli,N.Y., li'eb. 23. 

Ripple-marks  i n  l imestone .  
Tire alternating limestones, shales, and sandstones 

of tlie npper coal-measures of Icansas are well ex-

turns of iron wire of about a mil- 
lirnetre diameter. A'S is either 
a permanent or an electvo m:tg- 
net. Tlie axis is furl~islied nit11 
a driving-pulley, cord, and weight, 
as sllomn in the figal e. 

That part of the rinq which lies between a and c is 
heated to bright redness by iileans of two or tliree 
Bunsen bnrners Tlie magnet then exerts a prepon- 
derating attractisn upon tire farther or cool side of 
tlie ring, and the latter revolves as indicated by tlie 
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arrow. As fast as the ring enters the space a b c, i t  
becomes red-hot and non-magnetic, and a lack of equi- 
librinm is thus maintained which results in a continu- 
ous rot,ation. 

The motion is necessarily quite slow on account of 
the considerable time required to heat the iron ring. 
I n  tlie actual experiment, moreover, considerable 
difficulty was experienced from the distortion which 
the ring underwent when softened by the heat, in 
consequence of which the speed of rotation became 
very irregular. With a permanent steel magnet, a 
speed of about one rerolution in two minutes mas 
obtained ; and with a powerful ' electro-magnet, a 
weight of six grams was raised fifty centimetres in 
six minutes, and, in a second experiment ( the ring 
having become quite distorted), ninety centirnetres 
in thirty minutes. 

Of course, the source of energy is the Bunsen burn- 
ers; and the experiment leads a t  once to thc fact, that 
the specific heat of magnetized iron is greater than 
that  of unniagnetized. CHAS. K. MCGBE. 

University of Xichigan, 

Ann Arbor, Feb. 19. 


Congenital deafness in animals. 
The comm~inication of Professor Bell in No. 54 of 

Science, in reference to Nr.  Lawson Tait's staterne~it 
that  no other arlimals than cats are affected with 
congenital deafness, calls to my mind the fact, that 
in my early boyhood I had a dog which was thus 
afflicted. I got him wlieil a puppy; and, so far as we 
could determine, he  was never able to distinguish any 
souncls. He was of the breed usually linown as 'fist,' 
and, so far as my memory serves me, was of a yellow 
color: certainly he mas not pure white. What ren- 
ders this iristance the more interesting, is the further 
fact, that a playmate of mine also had a deaf dog. I 
tliillli lie was of the same family, but not, I believe, 
of the same litter. That congenital deafriess should 
be rare among wild animals, I can readily under- 
staiicl, si~ice, in the struggle for existence, their 
defect would lead to an early extinction; but under 
do~iiesticatioii,where tlieir conditions approach more 
nearly to those of man, I call see no reason why a 
defect of physical orga~iizat,iori should not be trans- 
mitted by inherifance, as I believe it to have beell in 
the cases above cited. I t  is a fact well known to 
aurists, that in some families there is a teiidency 
to becotue hard of hearing, or eTren deaf, a t  about 
the same age; owing, doubtless, to certain evolutions 
which take place ill tlieir physical structure at  that 
time. SWANhI. BURXETT, M.D. 

TVashington, Feb. 22. 

A singular optical pheaomenoa. 
Tlie windoms of oar office are p~ovided mitll fly- 

screens having tlie ordiltary mesh of something less 
than an c?ightll of an iricli. Thirty feet across tlie way 
is a building whose wiiidows are protected by a coarse 
screen having a mesh a little less than half an inch 
in size. Standiiig about ten feet bacli froin and 
loolrilig throng11 the fly-screen at  the coarse screen, 
an inverted, magnified image of the latter is seen in 
mid-air, be t~ee r i  tlie observer and tlie fly-screen; the 
inr.ersio11, of course, bei~ig o11ly detected by the ap- 
parent I?lovemeiit made by the image on cliangiiig the 
position of the eyes. Tlie esplanation of the phe- 
norlienon is not difficult. The lines of the coarse 
screen throw rio~lninally a single ray of light, mllich is 
invertecl through the particular mesh of the fly-screen 
directly in line with it ancl the observer. Any other 
substmrce, such as a paper wad i~itroducecl in the 
coarse screen, will not appear in the image. I t  may 

not be uninteresting to mention in this connection the 
fact, that while a short-sighted person, to whom I en  
deavored to show the same phenomenon in my home, 
using as an object the slats of a blind in a house 
a hundred and fifty feet away, was unable to see 
tlie actual slats, owing to their remoteness, their 
image was distinctly visible to her. F. J. S. 

Deflective effect of the earth's rotation. 
I n  a letter of mine, published in Science, ii. No. 26, 

I suggested that the deflecting force produced by the 
rotation of the earth on bodies moving on its surface 
is not wholly represented by the rotation of a tangent 
plane, but depends, in part, on the centrifugal force 
resulting from the body's relative rliotion in longi- 
tude, and is therefore greatest when the motion is 
perpendicular to the meridian. 

That my suggestion is  not true, and that  the force 
is the same for all directions of the motion, may be 
demonstrated very simply, as follows:- 

Prom the proposition announced in section 25 of 
Peirce's 'Analytical mechanics,' it follows tliat any 
tangent plane whose latitude is A rotates about an 
axis normal to that plane with an angular velocity 
equal to o cosec. A, w denoting the angular velocity of 
the earth about its polar axis. 

Therefore if I' represent the point where tlie nor- 
mal axis pierces the surface of the sphere, and if a 
body be caused to move in any directiori over the 
point P with a velocity v, i t  will, by the rotation of 
the tangent plane, be constrained to describe in space 
the spiral of Archimedes, whose equation is u = a0 ; 
and when 8= 2 T,TL = v multiplied by the time of one 
rotation of the tangent plane. Hence, if one hour 
be the unit of time, u = 24 v cosec. A ;  aild fr a,  = the 
radius of curvature at  the origin of the spiral, = 6 v  f 
n sin A. 

Now, the deflecting force at  P is equal to the cen- 
trifugal force due the velocity v at  the origin of the 
spiral, which is represented by v2 + 3 a :  

:. ,f = v .ri. sin A. 
But the centrifugal force, 8% R,due the rota- 

tion of the earth at  the eqnator, is known to  be 
?&nag; 1 ~ ~ gdenoting tlie weight of the body, and 
V = A n R :. -

. ' . . f : r f q m { / : :Evi r s inA:  .CT2+R; 
whence, substituting for V 2 ,we get, 

---, : ,, n ~ q24 v sin A 
,f = -------. 

7i 12 
The centrifugal force resulting from the body's 

relative motion in longitude affects only the origin 
of tlie spiral, aild not at all its elements, and hence 
has no ilifluence on the value of .f: conserlnentlyf is 
the total deflecti~ig force, and is independent of the 
clirection of the niotion. J. E. HENDRICKS. 

Des hfoines, Io., Feb. 14. 

A carbo~liferousgenus of sharks still living. 
I observe tliat in a late number of Science, Mr. Gar- 

nlan describes a newgenus of sharks fronl the Japan- 
ese seas, under the name of Chlarnycloselaclius. The 
figure of the teeth whic7h he gives sllows the auininl 
characterized by Xr .  Garman to be a species of the 
genus Ilidymodus (Cope, Pioceedings PhiladelpElia 
Academy, 1883,p. 108,equal to Diplodus Agass. Poiss. 
fossiles, pre-occupied in recent fishes), ~vliicll Elas 
llitllerto been supposed to be colifiried to tlie carbo- 
niferous and I'errriiarl periods. The species possess 
two, three, or four denticles. Material in my pos- 
session enables me to fix the position of this genus, 
~rhicliI mill endeavor to explain in tlie next (April) 
number of the i lmericut~ tzaturulist. Dicly~nodus 


