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1.68 - 1.04 
Per cent. -= 38.1. 

1.68 
Thus  with the apparatus working most perfectly, the 

analyzer succeeded in extinguishing or quenching 38 per 
cent, of the polarized wave, a percentage tco great to  be 
mistaken. Considering the analyzer and polarizer as  
equally efficient, t h r  real percentage of polarization by 
polarizer would bz 62 per cent., and of the a n a l y ~ e r  62 
per cent., as  is evident frcm the fact that  62 per cent. of 
62 per cent, is 38 r e r  cent. Thus ,  cithtl- part of the 
apparatus oblittrates over kalf of the wave attempting 
trans~n;ssion, a fraction n.hich would be unmistaliably I 

visible in polarized light. 
These results establish the following facts for sound 

maves or for undulations, viz.: 
1st. A decided reflection cccurs a t  a surface separating 

two gases of cl~fferent density, confirming the vlews of (
Henry and Tynclall in this regard. 
zd, lo  repeated reflection f o m  such surfaces the inten- I 

sity of the final component varies with the relative posi- 
tions of those surfaces, the same following the laws of 
polarization in light, from which we conclucle that  longi- 
tudinal undulations can be polarized. 

With sound polarized, we complete the list of effects ifor longitudinal undulations which are known to  light, 
viz.: radiation, shatlows, reflection, refraction, diffusion, ( 
diffraction, interference ancl polarization; for the l a l ~ s  are I 
conlmon for like conditions, viz.: for intensity of radiation ' 
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in ambient space, -g ; in paral.el -i; in prismatic

d d 
1
space, like a tube, -; for shado\\-s, reflection, refrac- 
(I" I 

tion and interference as well known ; for diffusion, as  
when a steam whistle is sounded, filling the air with its 
resounding ring ; for diffraction, a s  sound waves diverg-
i ~ l grapidly after passing a narro\\, space bet~veen build- 1 
ings, l~lte light in passing a narrow slit and tlirerging ; / 
and, finally, for polarization, as  above. In studying these 
colllparlsons we shouhl recollect the  vast difference be-
t~veen  the ropert ties of undulations in heavy, and j 
ethereal n~zdia.  ' Thus the wave length is very great and 
the velocity of propaga ion very small in sound as  com- 
oared with light. T h ~ s  se-ms sufficient to account for 
the greater zefinition of shadows in light ; but when a 
slit or an  obstacle is made as  narrow for light as  for 
sound, in comparison to wave length, the cliffl.actio11 
divergence is probably about a1 lie ; that is, the cllverg- 
ence a t  a linear slit in light, or between two buildings in 
sound ; or again the shatlow of a silk fibre in light and 
a sound shadow of Bunker Hill ~nonument ,  for instance, 
are about alike considering wave length. With  these 
considerations it may be  relsonable to  expect incomplete 
c r  only partial polarization with such apparatus as em- 
ployed above. 

T h e  conclusions to which \ye are  conducted by the 
foregoing may be summed up as  follows: 

1st. T h a t  vibrations in extended media, produced 
from the action of' a remote single centre of disturbance, 
can only be longitudinal, even in light. 

2d. Tha t  vibrations will be to some extent trandvzr-
sal \\?hen due to two or more centres of disturbance not 
in the  same line, a s  when two or more independent co-
existent systems of undulations co:nbine into one, or 
when a simple system is modified by such lateral dis- 
turbance as  a reflection or a refraction. 

gd. T h a t  undulations, to be in a condition called 
polarized, probably consist of vibrations which are trans- 
versal, and that no necessity exists for assuming vibra- 
tions transversal in front of a polarizer. 

NoTF:.--AS regards longitudinal, oblique, transrersal, 
etc., in the  foregoing, the esti~uate is to be talien by com- 
paring the tlirection of the line of vibration of a particle 
with that  of propagation of the wave. 

My ackno\vledgeruents are due to RIr. Clarence H. 
Wright,  who, while a student in my t~hvsical laboratorv 
last ' ~ p r i n g ,  rendered valuable aid 'i6 {he experimentil 
work,  -

ASTRONOAIY. 

colrEr (a) 1831-SWIFT. 

T h e  question of the best method of transmitting tele- 
graphic announcements of astronomical discol-eries has 
just been discussed I]!. the leadi~lg  Eurcpean sccieties, 
ant1 a systetll has been tlev~setl by whicli this i n f o r ~ n a t i c ~ ~  
may be  comprised in a message of sixteen words. 
Thinking that perhaps a better way existed of doing the 
same work, the Boston Scient~fic Society has adapied a 
telegraphic code to the needs of the  occasion, and this 
system has just received a practical test. T h e  announce- 
ments lie within the prorince cf the Smithsonian Institu- 
tion, and it was accordingly clecideil to transmit by cable 
the elements and ephemeris. These liere given were 
computed a t  I lun  Echt  Observatory, in Scotland, 11y Drs. 
Copeland and Lohse, and havt  been distributetl in this 
country to astrono~ners by special circulars of the Bos- 
ton Scientific Society. Tha t  s i t  which was computed 
at  Boston, for the Society, by hIr. S.  C. Chandler, Jr., has 
already been cabled to Europe, anti distributetl by mail, 
from the Observatory of Lord Crawford, to astronomers 
in England and the Continent. 

T h e  cablegram rece~ved at  Boston consisted of sixteen 
words, and the translation is here appended. According
to the same code, the announcement of discovery coultl 
be comprised in a message of seven words, which would 
itself contain check words against possible errcr in 
transmiszion. 

T h e  elements and ephemeris computed at  Dun Echt,  
011 Monday, May 9, were transmitted by cable to  Boston 
in the follo\~ii lg message : " Decimosexto erective con- 
textual bewitchery anticly tlernonstrative courageously 
sputter arithmallcy stornachical auriferous suety bayou 

synecdochically bissestile eminentiy." T h e  translation 

of this message is as  foliows, viz : 


ELEMENT'S O F  COMET,
~ T T ~ I F T " S  1881 (a). 

Per. Passage, 1881, May 20.67, Greenwich Mean Time. 
0 i 

Long. Perihelion, 300 2 ]
Long. Node, 

124 5i Eq. 1881.0,
(3 = 77 - i12, I75 
Inclination, 78 48J 
Log. = 9.7674. = 58 j4. 
hZorion direct. 

EPHEAIERIS. 

Green\!ich, midnigllt. ~ - ~ i . R . - 7  rL)ECI..7 Bl.ipktlless. 
4 .  I / / .  S. 0 

May 10, 0 38 32 t 2 6  46 I 69 
14, 56 4s "1 35 
1 8 ,  1 17 32 15 54 
22, q0 48 9 55 2.32 

Computed by Dr. R.  Copeland and J. G. Lohse, from 

observatio~ls made at  Dun Echt Observatory. T h e  light 

at  d iscov~ry is taken as  unity. 


By means of control-wortls in the message, it is ab- 

solutely known that  the elements are those computed 

yesterday in Scotland, and it is proposed to cable in the 

same way the first elements ancl ~phemerides  of future 

comets, obtainable at either terminus, until the cctle has 

been most thoroughly tested. J.  RITCHIE, JR. 



