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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 
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becomes by this discovery the oldest living type of 
vertebrata. E. D. COPE. GOUVERNEUR KEMBLE W14RRBN. 

Philadelphia, Feh. 28. INthe death of Gen. Gourerneur Remble 
Artificial production of rain. TTTarren of the Corps of engineers, U.S. Army, 

I give belorv an instance which came my~ u ~ d e r  the country has lost not only one of the ablest 

owl1 observation, of the artificial production of rain, military leaders cle\~elopecl by the ciril mar, 


may be interestin0 read in coiinection with but also a scientific man of high attainments, 
tlie article ill Science, N O P S ~ .  

Xaiiy years ago, during my residelice in Virginia, mllose life mas demted to profound inresti- 
the ~vhole of the eastern portion of that state had been gations connected with several of the rnost 
suffering one summer from a long-continued drought. iinporta~lt works of internal improreme~it 1111-
For several morltlls not eiiougll rain had fallen at  any dertaken by the general governnlent. oiie tinle to moisten the gro~uid to tlie depth of half 
an  inch. The atmosphere was gray, and full of dust. I ie  mas born on Jan.  8 ,  1830, a t  the little 
Tlie sun, even at  noonday, mas ' sliorii of his beams,' village of Colcl Spring, upoil the II~tdson, where 
and could be loolied at  directly ~vi t l io~l t  paining tlie his s~~rro~mclings were all calcalatecl to excite 
eyes. The ternperatnre mas not ~ulusiially high ; but 
the weather mas very oppressive, being what is called a lore for the military service in the mind of 
in the country, ' muggy.' One of my neighbors had an active and intelligent boy. West Point lay 
several mouths before cut dow~i,  and left lyii~g where in plain sight fro111 his home. The old field- 
it fell, a yonng forest of scrub pines from a field works of the revelation, grass grow:i and
of about forty acres in est,ent. These pines had, of 
course, become, during tlie long drouglit, completely crumbling, mere associatecl with his carliest 
dry. One Sogust mo~.ning, tlie meteorological con- recollectioas ; aiicl the charm tlirowri by 
ditions reliiaini~igexactly as they had bet~ii for montlis \ITasl~ingtoii Irriilg over tliis classic ground of 
before, my neighbor causecl fire to be set to tliis clear- American history enterecl into and stimnlatecl ing at  several points on the circunlfereiice at  the 
same time. The fise ran over the wliole tract vil l i  his jontliful imagination to icleas above the 
woiiderfnl rapitlity. An iu~mense column of prosaic rnonoto~~y inky of every-day life in the nine- 

smolie rose perper~clicularlg (there v a s  r ~ o  wind) to a teenth century. The &Iesicaii war ailclecl fuel 


a stratum of air of its 
great height. Upon reacl i i~~g to the flame ; ancl a t  the ea11y age of sixteen ovrl density, the black colu~rln spreatl out liorizon- 

tally into the form of a gigantic mushroom, rapicily he sought ancl obtainecl an appoi~~tinentas 

cbanged color fro111 jet bl:rclr to gl'ay, m1c1 soon th~u l -  cadet a t  the Ililitarg academy. H e  mas grad- 

der was heard in the top of the ascendir~g arid spread- uated in 1850 ~ i t h  very lhgli class rank, ancl 

i ~ ~ g  Tlie fuel was gracluaily consunled, and 
column. 

tlie smoke ceased ; but the clouil continued to spread, was at once assigned to the corps of topo-

and 1.ain began to fall in a little more than an hour grapllical engineeis. 

frorn the time the clea~,irig was fiseil. The great problem then beginnillo to attract 


Tlie tliuiider grad~tally ceased; but rain continued attention n a s  the Pacific railroacl. '~11e recent 
to fail until suiiset, ~vlleli tlie sky clea~,ed. For the 
re~r~ainderof the season, shoners nilcl rain-storms cliscorery of gold in California, ancl the con-
occurred wirh orilinary fsequel~cy, as if the conditioris sequent lush of immigratioil to tlie m s t ,  cle- 
favorable to the coiltinuance of !he drought,liatl been lnanclecl increased facilities for transit across 
pernianentl~ b r o l i ~ ~ i  up. 0bserval;ioiis of tornper- the contilielit ; but a broad belt of wilderness, 
ature, the den--point, and of the baron~rter, would anclhave been raiuable; but I hail u~ifortur~ately in- intersected by lofty ranges of ino~u~tains,  no 
strlnnents at Iiand for obtair~ing them. allnost uiilinonn, barrecl the may. I t  was in 

TTliile the artificial procluct,ion of rain can hare  110 tliis fielrl that the j oung officer dicl his filst im- 
econorilical inlportance, -clepenclir~p.as it iiece~sarily portant sciciitific ~ ~ o r l i .  must, upon inany meteorologic;tl conditions, wl~icli, to 
be effectual, rnust be synchro~~ons,  an csxmple Congress lilacle large appropriations for es--get 
of a railifall of several 11oul.s' clnration, which mas ploring sereral routes bet\veea the l\lississippi 
unclo~tbtedly prod~~ceil  by an  asce~iding col~unn of River and the I'acific Occai~; and the n~ork,  
heated air artificially supplied, seerns wortliy of rec-
ord. L. under the direction of Gen. (then Capt.) 


Run~plireys, Tyas performed by officers of U.S. 

Anllual growth of the 'Tree of heaven.' engineers. As  usual in sllch cases, tlie results 


I have in the cabi~iet of Cumber1:~nd university ~ T V O  were espectecl at once ; and Lieut. Warren, 

rerilarliable sl~oots of ililanthus glanil~tlosus, Desf., a who liad already s11ovr.n his ability on the sur-
description of ~ v h i c l ~  may be of iuterest to botx~~ists.  
They grew iri a lot near oiie of Ilie ul~iversity build- veys of the i\Iississippi delta, n as cletailecl as  
ings cluring the sumnier of 1SS3. They spi~i~ng principal assistant in the general ofice a t  fi.orn 
sinall stunips, and are elltirely the gro~vtli of one sea- \Trashington. 
son. They give the follosi~ig rrieasureineiits:- Elis duties were tn.ofolc1. I-Ie assisted Capt. 

No. 1.-Leiigtli, 10 feet t i  inches; circ~uliference 
a t  base, 5.1 i~lclies: circurriference at  middle, 4.13 EIarnphreys, then laboring under great pressure, 
incl~es. in cligesting the preliininury reports, in iiires- 

S o .  2. --Ler~gth,11feet 1.5inches ;circumferenceat tigating the Iarious problems coii~~ectecl with 
base, 4.1 i~iclies; circ~unierence at  n ~ i i l d l ~ ,  rallroacl transportation, ill making the corn-3 inches. 

Lebanon, 'I'elin. 
J. I. D. HINDS. parative estimates of cost, ancl in preparing 


