
plates. We have measured other bands as 
follows : 

Extending from about; X 4290 to X 4250 with 
center a t  X 4267. 

Extending from A 4030 to X 3995 with center at 
about X 4015. 

Center a t  about X 3915, less refrangible edge at 
about A 3920. 

Center a t  about X 3795. 

Those a t  A4267 and 3920 fall in the posi- 
tion of the only lines (as contrasted with 
bands) in the carbon spectrum in this region, 
but we do not regard this as an identification. 

The tail extends out in very different inten- 
sities from some of the knots: thus A4737 has 
only a small extent of tail, but the knots a t  
A4737 and 3883 give the appearance of a 
greater development tl~ari the others in the 
direction away from the tail, i. e., toward the 
front of the head. 

Otherwise the spectral images of the tail 
exhibit the same general structure shown by 
direct photographs of the comet on the same 
nights. No marlred changes in the chemical 
conrtitntion of the tail have been observed by 
us between October 28 and December 1. It is 
interesting to note, however, that this simple 
apparatus would have been competent to show 
any differences in constitution such as called 
for by Bredichin's theory, had i t  been used on 
September 16, when the direction of the tail 
changed through a large angle from its direc- 
tion before and after that date. 

A detailed account of our study of these 
plates, with reprod~~ctions of some of them, 

the table a t  which the artist sits. The first 
type is inconvenicnt and fatiguing, the second, 
on account of both the expense and the space 
demanded, is not available in every laboratory. 
It was Professor S. 11. Gage's complete and 
excellent equipnlent that suggested the here- 
described simple device, to be useti in the lec- 
ture-room where the projection ontfit stands, 
without duplication of apparatus or require-
ment of extra space. 

It consists merely of a rod holding a mirror 
a t  an  angle of exactly 4 5 O ,  clamped to the 
stand which carries the projection lantern or 
the microprojection outfit. With this in use 
one may sit a t  a table in a darkened room and 
trace the projection of microscopic prepara-
tions, lantern-slides or of photographic nega- 
tives. A glance at the diagram will show the 
extreme simplicity of the parts involved. 

xvill appear later ill tlie Astrophysical J o u ~ ~ z a l .  

EDWINB. FROST, A, shown also in end-section at A', is a 
piece of wood two by two inches arid about J. A. PARKHURST 

~ X K K E S  OI~SERVATORY, 

December 2, 1906 


A SISlPLIFIED -4PPARATUS FOR DRAWING WIT11 TIiE 

AID OF THE PROJECTION MIOROSCOPE 

INa number of laboratol-ies there are in use 
devices for drawing by the aid of a projection 
lantern. These vary i n  complexity f r o h  a 
simple easel a t  which is traced the direct pro- 
jection of the image, to comfortable dark 
rooms especially equipped for this work aiid 
with an apparatus for reflecting the image to 

three feet long, grooved by means of a rabbet 
plane so as  to clrunp firmly to the lantern 
table (see A'). The arm B bears tlie two 
grooved strips C which1 carry a t  an angle of 
35" the mirror D. This casts the iinage on 
the drawing surface E, where i t  may be traced 
with ease. 

The magnification depends directly upon the 
distance of the drawing board from the mirror. 
Thus if the enlargement is two times when 
line E-D is ten inches, the image will be en- 
larged four times if line E-D is twcnty inches. 
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h ~ ~ ~ ~ i f i ~ . ~ t i ~ ~ ~course, uponalko clcpendi, of 

t h e  d is tance  of mi r ro r  frorn t h e  lens. 
T h e  apparnt,us h a s  been especially hc lpful  in 

m a k i n g  ~apic l ly ,  a n d  t o  scale, accu ra t e  draw- 
ings  of insect  wings, mouth-par ts  a n d  t h e  lilre. 

O n e  s tudent ,  who was  also working in v e r b -
b ra t e  zoology, fountJ i t  of the greatest  service 

in inaking fro111 negatives enlarged drawings  
of the a r r angemen t  a n d  disi,ribution of t h e  
scales of var ious  reptile?. Cut in addi t ion  to 
th is  out l ine  work it i s  also perfectly feasible 
t o  u se  i t  w i th  lnorc  detailed drawings  f rom 
microscopic prepara t ions  if the room be  well 
darkenc.d. It is q u i t e  possiblc t h a t  a s imi lar  

clcviee h a s  l ong  been i n  u se  by others, but I 
have  fa i led  t o  find a n y  ment ion of it a n d  I 
have, tllercfore, thought  t h a t  t h i s  dcscriptiori 
migh t  be of a i d  t o  sornc. 

Wu. A. Rrrau 

SOCIETIEB /lZID AC'ADCI1II;~A 

TIIE PI1TI;OSOPIITC kT, SOCII,'IY Ol? M ASIIIXCTOX 

THE 655th n i cc t in~  was held November 21, 1008, 
President Bnner in thra chair. Tlrree paper' Mere 
reail a t  this meeting, a s  follon s .  

l'ke Rudinlion Imzc 5 oj Wetnls: W. '171. COBLENT%. 
A kno~\leclgc of tlic 1:tws governing the radiation 

of metals with rnliation in temperature is  of 
interest in connection n ~ t h  the mrrnclous qpecula 
tions offered t o  explain thc. g l e < ~ t  lighi einissivity, 
i. e., the  l q h  lunrinous eficiency of Ihc, new in-
candcsccnt lainps with nict:~l filarnenis. 

Tlte spcaBrr described some r c n ~ l t -  obtained i n  

a n  inve5tigation of the most impoltant .;o called 

conitant, a, of the type which obtainr for a 

" blncl; body " in whicli a - I =4, in Stefan's 

l a ~ v  of total  mdintion. Tlie wbstnnces exnmined 

ve t e  tunqitcn, tantalum, osinium. platinum and 

se.i~aral types of carbon elamenti, n.;n.~Ilp in  the 

form of 110 volt incandescent lan~ps .  ' r l~e spectral 

d i s t ~ i i ) ~ l C i ~ n  \>itti :L
of  energy ma5 ~neab~lreii  bolom-

eter. 


I t  was found tha t  tlrc so c'rlled con3tant, a, 


decicased wit11 lisp in ant1 in 
t c ~ n p e ~ a t u ~ c ,  al l  
cases Iiighcr in calne tlinn tliat of platinum. 

T t  seems Lo be a p l r~s ica l  propeity of metals to  
bnrc n lo\!, reflecting po\ver in the visible, anrl 
eiptvi,illy in tlie u l t r a - r io l~ t ,  par t  of the  spectrum. 
Tl l~ongi~outillc infra-lcll tlii, reRccting po\cer of 
~ n ~ t a l sis ur?iforiuly hlgli. Z'he low reflecting 
pomcr in the risiblr spectrum causes a n  abnor-
nrnlly hiylr rmi-iion in {hi.; ~epion, which, i n  con- 

neclion \tit11 the liigli \alnes of the so called 
constitnt, a, accounts for the 11iglr luminous efki-

cien(3'. 
Althongl~ i t  seems t o  11are bccli overlooked 

Ireretofore, i t  is obvious t11:~ttlic so-called ~ 0 x 1 -

stnnt, a, must decrcuse in value and approacIi 
tl,,t of a bocly," otbcrlvise a ,vould 
be .ttainiLble \I,hich radiation is greater 
tllan tllat of a black hotly a t  tlIe snlrlc tern-
peidturc. 

h'lorn tlie lesults obtained i t  1s evident t ha t  tlre 
ipectial emisbixity function of rl~ctals rnust be far  
nlore con~pleu tlt,rn t ha t  glvcn In tlic W e n  cqua 
tion. Since the c~nisqivlty is  a funclion of the 
reflecting poner, wl~ich  is  a function of the re-
f r a c t ~ ~ ~  aud ol: the coefficient.index abiorpti\re 
whiclr, in turn ,  a r e  functions of the temperature, 
the \vale lengt l~  and the  electrical conductivity, 
i t  13 evident t ha t  the spectral cmiisivily equations 
must contain factors which ill t a l ~ c  account of 
t lleso plrenonic.na. 

Il)efcrn~imntion of Xlrppo? tsE'ledz~re o j  I'o~dz~lu~rz. 
blj the li~lcrferoincter:W. H. BLRCER. 
In measuring the force of glavity by means of 

a swinging pendulum, th r  observation> a rc  neccs 
sarily made nncler v:irying condition.;, i ~ n dthe 
period of vibration of tlie pendulum is conse-
qnently affected by many canseq, and corrections 
have to  be applicd before tlre v:tlne of g can be 
ascertained. O11c of tllr important roirections 
results from the elastic jieltling of tlre pendulum 
support. Several mct2lods 11a\e been iised to  
measure1 the flevure of tllc pendulrlrn support and 
lo  ascrrtarn i ts  effect upon tlre pe~io(l  of tlre 
o ~ c i l l ~ ~ t i n g  of n le thod~pc1i~111111in. l j ~ r ~ c l ~  tlleic 
contains some doubtful assumptions, and t o  avoid 
n l ~ i c h  the nrw plan of employing tlie iiiterfer-
o~nctcr  for mcasuli~ig tile absolute d~rplacement 
due t o  flexure of pcndulurn slippoit was devised 
by Nessrr. Hayford and l'iicher. of tile Coast an4 
Geoclctic Snrxcy. TErr instinnlent used i s  a modi-
fit.tl form of tlie Michelson inteifcrorneter. I n  
obseiving, tlre instrument i s  separated into two 
parts, the main body of the instrument, and the  
i n i ~ i o r  at tarlrcd t o  the pendulum case, each being 
carried on entirely separ:ttr sutq~orts. 

The e~pet i rnents  cairied out by the ~ p e ~ i h c r  
includrd tc>ts of Llrxnrca of botli pendulum case 
and of tlre pier upon which the caw was mounted. 
The pi~placcincnts weie found t o  be inovcment.i of 
iotation. J'or compnr~son t11r static force nlcthod 
nr,xi alqo u v d  in the exgcr im~ntr .  Mcasurcmerits 
of d~?plncement were made wit11 the pcnduluni 
caqc n~onntccl nit lr  % aiious substances betneen tlre 
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