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C'rider as recent a classification as that adopted by 
Lankester, in the new edition of the Encyclopaedia 
Britannica, this creature would form a new order, 
Amgaria, as opposed to the old Mono- ancl Diiiiy-aria. 
These orders being pretty generally given up, though 
11oC yet out of the text-books, it is probable that  no 
others can yet be formulated. Whatever be its rela- 
tions to the higher groups, a point to be determined 
by further study, there can be no doubt that the  ani- 
mal forms the type of anew family. Chlamydoconchae, 
and may take the name of Chlamydoconcha Orcatti. 
I t  is evident already, that  the genus does nothing 
toward bridging t h e  gap bet~veen the gastropods and 
pelecypocls, ba t  is simply a remarltably aberrant forin 
of the latter group, and probahlv derived from some 
for111 witli an external shell. 1t'is able, according to 
Nr.  Orcutt, by sphincter-like contractior~s of tlle man- 
tle, to produce currellts of water over the gills, whicli 
are probably finallv ejected by tlie anal tube. 

A paper oil tlie 'sui,jnct, wit11 iigures, mill be pub- 
lislietl sllo~.tly. T I T ~ t .IT. DAI~I,. 

Time w i t h o u t  i n s t su l~ l en t s  

Stude~ltsusu;rlly feel little interest in tlie method 
of time ill asti,onomy by ' a  sirlgle altitude of tlie 
sun,' because they do iiot expect to own an instra- 
n ~ e u t  ~vit,h mliicli to rnenllre tlre altitude. They 
call e:~sily make the apparatus described below, by 

rriinute, ancl second when t l ~ e  centre of the elliptical 
briglit spot is exactly on some dividing-line of the 
scale, and call the scale-reading r: then the sine of 

h
the sun's altitacle -- - -- = sin a.

,,I-

For the hoar-angle = P, the most conve~lient for- 
mula is, -letting d = sun's declination, and 1 = the-

sin a - sin 6sin 
latitude of the place, -cos P = -- cos d cos I 

--. 
This formula, with the known latitude (say, 3G0 12' 
46"), may be put in tlie form 
log I as P = log bin a- r9.77143j sin 6 f (1 .  c . log cos S + 0.09522. 

A nautical alrnanac is needed for declination and 
the equation of time, though tabulated mean values 
of these for every tenth day of the year will answer 
for the nsual accuracy required iir common local 
time. 

The fonn of apparatus ruay be raried to snit the 
taste of tlie student, or lie may use the tin disk with 
a plumb-line suspended from it, in connection with a 
straiglit-edge levelled by a c a r p e n t e ~ ' ~  level, and these 
of any lengths he chooses. 

Time by 'equal altitudes of tlie san 'u lay  be found 
by the same device. 
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n-l~icli, 71-itl1 careful lianilling, time may l ~ e  f o u ~ ~ d  J u l y  4. 
~ i t l la pi.ol~able cxrror of fiftee~r secol~ds. 

Frame together the three l~ieces A B ,  ACf,arid DE, 
a t  r ~ g l ~ t  -AR about sixty inches, AC eigh-angle%, 
teen inches and rt half, and DE ten iiiches long. and 
each an inch a ~ i d  a quarter square. Cut a half-inch 
slit, orie inch deep, in the end C, and in the direction 
AZj. Fasten a piece of tin one inch square, with a 
hole an eighth of an inch in diameter, on the right- 
hand face of A C  at  C", with its hole opposite the 
centre of the slit. Set in a bubble a t  1 bv which to 
level AB. Let fall a perpendicular f r o ~ n  the liole in 
the tin plate to A B ;  and at  about twelve inches from 
the foot of that  perpendicular conilneilce the grada- 
ation O I I  tlie centre line AB,  dividing into inches and 
half-inches, and numbering 12, 13, etc., towards H. 
I t  will be well to paste a strip of drawing-;laper on 
the face AB,  on which to make the graduat~on. 

Measure once for all the exact height in incl~es of 
tlie centre of the liole in the tin plate above the 
upper face of AB,  which slioulcl be about eighteen 
inches, and nlultiply it by the decinlal .9994358, 
wliich product designate by 11. By using this for the 
height of AC, all altitudes XT 111 be co~rected for mean 
refraction. 

To use it, place in the sunlight, -best when the sun 
is not less than 160 nor more than 4 j 0  high, -with 
A B  levelled by the bubble, estimatitig by eye when 
A C i s  perpendicular, so that  tlie bright spot from the 
liole in the tin s l~al l  fall on the graduated centre 
line of AI:. With watch in hnncl, read the honr, 

R o t a t i o n  expe r imen t s  o n  germinat ing  p lants .  

The opposite growth of the root and stem of a 
germinating plantlet, u n d e ~  other influences than that 
of gravity, we have recently shown by the following 
experiments. il circular trough (seen in section, 
h b, fig. 1)sonle sixteen inches in diameter and three 

deep, rotates about the vertical axis a a. The trough, 
closely filled with earth, was planted witli a quantity 
of well-soaked beans and seed-corn, and the whole 
covered with the fine gauze represented by the dotted 
lines. Forty-eight hours were allowed for the seeds 
to begin their growth, before the trough was started 
in rotation. By means of a Tnerlr's motor, a uniform 
and contiriuous motion, at  the rate of one hundred 
and eighty revolutions per minute, was then main- 
tained for four days. A t  the end of this time the earth 
was carefully removed, and the positioris of the young 
plants precisely noted. It was universally observed 
that  the stems were accurately directed towards the 
axis, and the roots towards the circumference, of 
the trough. Figs. 2-6 represent several specimens. 
A B is the horizontal, A being towards axis, and 
B towards circulnference; those of figs. 2, 5, and 6,  
were at  a radius of six inches from axis; figs. 3 and 
4 liad radii of five and four inches. The curves 
at  the points C, C, C, C', are qnite significant, being 
the points to whicli the radicals had extended before 


