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scatter t h e  ra17s of shorter wave length, thus  leaving the  h i l~drance  o r  nolestatioil, until some native parasites 
orange-red rays predorninaiit in the  emergent  light. T h i s  acquire t h e  habit of preyilig upon them. 
view mas speedily verified by a c ~ i t i c a l  esamination of i T h e  grand  scale upon  \vllich our  crops a r e  grown a s  
the  track of the  tra17ersiilg beam. A s r~ ls ib le  turbidity 110 where else in tile \vorld-demantling for  their gather-  
was  vis~ble, in the  darlteiled rcom, a t  tke  extremities of I i n g  tlie invention of  special nlecllanical contrivances, and 
the  column of water  adjacent to t h e  corks seciiring the  tha t  llorse power should I,e replaced by steam-has also 
glass plates ; and  the light diffuse:l latterly a t  these par- a s  its at tendant  inevitable evil, a n  enorriious increase of 
tions, \vhen examined by Nicol's prism, nTas found to  be illsect c~ellrec~ations, T h i s  may be  illustrattd by a refer- 

* :' ;+ " Indistinctly polarized. T h e  emerg-11t bear11 esaminetl by ence to our apllle-tl.ee insects. :': :": 

the  spictroscope, exhihiterl o range  and red in full inten- 
sity ; but the  y e l l o ~ r  antl green \Irere greatly tlirninishetl. 
T e n  days later (January 2 ,  1 8 7 9  t h e  solar beam travers- 
ing the same column of water  emerged much brighter  : 
than  on Christlnas day, a n d  t h e  tint \\>as orange t ~ n g e d  I 
with yellow and red. This  long repose caused, doubt- 
less, some of the  resinoils precipitate t o  become more  1 
generally diffused, o r  to subside, and  thus di~ninishetl t h e  
turilidity of the liquid. T h e  recognition of the dichroism 
imparted to  Irater the Presence of f ine l~- t l iv idedPar- ,
ticles in suspension, serves, likewise, to  1latmollize t h e  
c@nflictlng \-iews llromulgated by plll'sicists who have I 
studied the  chromatic phecoinena presentetl by this , 
liquid. Some claim tha t  the  rays of higher refrangibility iare  more copiously withdra\vn by absorption;  while others , 
maintain that  t h e  rays of 13nger w a r e  lengths a r e  Inore 
absorbed. In  many cases t h e  chromatic tints ascribed to  
selective ~nol:cular absorption a re  unquestionably d u e  to 
selective diffuse refect ion from the  ultra-microsco:~ical 
corpuscles which a r e  lleltl in suspension. (Vide Jamin's  

Cours d e  Physique," gd ed., tonic 3, p.  347, etsep.)' I  ---
ON THE I ~ , I P O I ~ T A N C EOF ENII'OSIOLOGICXL I 

S T U D I E S . ' k  1 
c c  Occasionally, a t  t h e  present day, we lllsy hear illsects , 

aIld elltornologists s l~olten of a s  'bugs' ant1 'bug-hunters '  
-epithets applie(l in clc~ision to !.hat r ~ g a d ~ ( 1arc  a s  1 

objlcts anti trivial pursuits. Such  views only be- 1 
tray a n  ignolallce which is equally pi i:iblz anti inexcus- 

T h e  s t ~ ( l ) ;  of lllsects has  assumed an importaIlce 
in its t l~rec t  application to a g ~ i c u l t u r r ,  Ilorticulture alld 

seconcl to 110 otl-,er clepaltmel;t na tura l  
I t  has called to ils some of best intellect 

of tile coul-,tr-y. 1:s literature has t ~ e c o ~ l l e  estellsive a n d  
assumecl a high rank. Our  State gcvei.nlllel-,ts, i n  re-
s l , O l l S ~ ~(Ielrlanrjs rnatie u ~ o l l  them, a r e  appointing 
State Entomologists. Our  General Government is nlalc- 
i n g  liberal appropriations f o r  entomolcgical wor]c i n  the 
~ ~of Agriculture a t  \+:ashillgton, ~ aut[ also f o r~ ~ 
sustaining a speelal  United States Entomol~rg-ical Colll- 
missioll, llo\\~ in the  tllird year of its oper-atiorls, cllarged 
,\ith the inrestigatioll of  a few of our Illore injurious i n -
sects. 

t i  T h e  study of insects assuiues an  iinportance in this 
country far great-r  than in any  other part  of the  ~vor ld .  
No wl;ere else does motl lzr  e a r t h  s iel t l  ill such varitt!. 
a n d  in such abundance her  agricultural products  ; alter 

to replel iou our  people, the is dls-
tribctecl to every quarter  of the  globe. Few,  surpris- 
ingly felv, of these varietl prctlucts a r e  native to  our  soil. 
Nearly all of our  fruits, grazses, cereals and  vegetables, /and  perh::l)s three-fcurths of our  \veetIs a re  of foreign 
i r n p o r t a t i o 1 ~ - - ~ 1 ~ a i ~ ~ ~ ~Europt.. W i t h  their illtro-from 
'luction, very many of the insects that  llreyecl 
were also introduced, o r  haye bee11 subsequently brorlght 
hither. But for  us, the parasites u1-~fortul latel~ which 
preyed upoil them and  kept then1 under control, have 
f o r  the  most I'artl "'en left bc ' l i r"~ A s  the 'esu't: the  
imported pests, in their  llelv home, find their favorite 
food-plants spread out  in l~1suriallt g r o ~ v t h  over broad 
acres, where they may ply their destruct ire  worlc without  

---.~ -~-

a Frnnl nri address llefote 'I.he Fnrrne1.q' C lu l~ .Onondnqa Co, K ,  Y.  

like nlauner, ail!, arrii every crop cultivated on a large 

scale offers strollg invitati311 to  illsect atta.ck, and won-

derfully stimulates il-lsect multiplicatio~l." 


PROFESSORJ. 11. LINTNER. 

C L O U D  C O L O R S .  

,l.llis 1'. LI,, ;Illout j,jo to 1 ,\as \\itlless to 

;, rrllInrl;allly vi\-iti tlisilia!- of cloLltl-colors ; ant1 thinking 

that  a full tlescription of the plienomena mnv perhaps help 

to tiie unc~erstalltiiny of tlie colltiitiolls of 'the liigIier at-

mosphere, I hare  \rri'tten out \vhat I sa\v. T h e  clay lint1 l ~ e e n  


\vnrlllest of tlie season, ~h~ liigllt I le fo re  \Gas cloutly, 

alltl the te~npera ture  hartlly fell I ~ e l o ~ v  
tlie freezing poilit. I-ight cloutis llre\-ailed tlirouKll tile clay; at  3.30 tlie 

artl alltl ill;LsilllLun t~lermollleters stoocl togetl,er at h 2 , ,  

\vhile the sull thel-momrter registerecl I I g o , 
l - , - , ~ i ~ i l ~ ~ ~ u m  

T h e  (Iny hntl been cluite still, tlli. tlirectioll of tile light 

,,.illt~ l,eil,g cloutls i n 
ironi tile S ,  E, ' ~ 1 , ~  neigl,llorl,ootl 

of tile sull \yere of tlvo \.:Lrirtit.s, tile a tieecy anti tuftrtl 

cloucl of the cmi~ulus  order, ~ n o \ - i n g  prett!- rapitlly fl-oin a 

little north of I!-est, anti frcclue~itly eshil~i t ing n rnpitl spiral 

~no\.emeiitin the filaii~e~its, thc other \voultl Ile called cirro- 

stratus, thou::.h not precisely the  typic;rl cloud of tha t  

name, a s  p o r t ~ o n s  \\-err quite free fl.oi11 an>- al)pearalicr of  

structure. In  the less tlense l ~ o r t i o ~ ~ s  i l l 
an :rrr;ri~g-el~ie~~t 

]lar;iiiei iil)l.es\\-as, iio\vever, quite apparent,-one set nearly 

hi~rizont;il,tile other inciinetl at  abour 45", the south entl 

U , I \ ) . ~ K ~ .  l h i  ho~-iront:ll i r i~~ll ;-emrnt  l~retionlinatctl, 

\vil~le tile other Ivas visiille hrre alltl tilere in a tletachecl 

strezrlner antl uccasioilall!- in stria? ulloll the longer belts, 

~TIlic11, jlt ' ll~e, \\-ere not, a s  is usual~vil l l  thiscloutl, strintetl 

1lcrlleiltliculnr1y to the tlirection of the bancis. Tilest  

cirro-stratus c l o ~ t l s ,  ~vhich  also movetl fro111 the \vest, 

though \\.it11 a llluch 1t.s.; \-?locit) than the lower ones, 

\ ~ e i - ethe onlj- ? ~ O L I ( ~ S11.11ich she!!-etl the  rainbow colors. 

These  \\.ere exceetli~lgly intense, ant1 changing every 1110-


lllellt !\.it11 such rapitlit!' a s  to nlalie it very tlifficult to tie- 

tide "1l011 the ortier of the colors, the Inore so a s  ever!-

iilallleilt hntl its O\Vl l  l . a i l lho~,  nlltl all were shifting. T h e  


t ~ ~ ~ tyet1 !\-as, however, gellel.nll!.neareSt the sun, tilough sonle- 

tiillrs bortleretl inn.;rrtll:- \I it11 inteilse !-ellow. T h e  most 

perfect S U C C ~ S S ~ O I ~  !\hiCll
of C O ~ ~ I - S  1 caught  was  in a clout1 

e~ ten t l i i lg  horizo~ltall!: nortlln.irrt1 fro111 the sun, in n.hicl1 

for n Ijrief interval all the sel-vil colors coultl be traceti fo!- 

lo\\-ing one another, not i l l  the tlirectioil of the sun, 1lut 

vertically, the retl upper~nos t .  T h e  violet \\.as, however, 

SO ver:. hrilliallt :IS to suggrst  the I~rginili~lg. of a ilelv 

rainbow at  its llottom, antl in a moment this cloud hat1 

atlol~tetl the form ~vhicl l  was  ~ l los t  colnnloil t l l r o ~ g h o ~ i , -  

I ~ a ~ l t l s  retl allove ant1 I)clo\!-. ~ v i t h  a brontler I~ailtl b r -  
of 
t ~ v e e n  of yello\v or  green or  ljlue. This  \due tint n-as oftcn 
exceetli~lgl\- l)rillinllt, tipping 170th ciltls of tilainents, ~ \ - l - , i ~ 1 ~  
lvrre of (lull line in the centre, ailti lx~rtleretl a11o1.e anti 
l~elo\v \vith parallel stripes of rctl. ri ])u~-ple shacle \vas 
occasiollally tlistinct, surroulltlccl otller colors, This  
ul l t l t .scriba~~~y continuetl over tile \,.hole ]le;iutiful (lispla!- 

s, TI-,cluarter of sky, until sull hatl ou t  of 

Si".llt ~,el l i l l t l  tile nloLlllta;ns for lllol-e tllnn llnlf a n 
.'-r h o u g h  the cloutls upon which the colors lvere observec[ 

x\-rrC tile order in i?rllicll ~ - , ~ l ~ ~  formetl, yet tile a,I-
are 

ljenranc-ellatl ver!. little in comlnoll ,vith halo,-of 

,vl,;c.l ,\.? llal-e hatl exnlllple \\.itllill 

colors llot only not colicentric, ,yere crllibitetl 

successively by different clouds ill every direction from tile 

Sllll ,  3lld f l f  ff?l fl.0111 30' ,  (Or, ]>'?l.h:l])?, $oO,to
d ? : ~ f f l l l f ~ ~ ,  
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not more than 3" or 4". In fact, about four o'clock tlie 
transmitted liglit was of a splendid green color, tinting the 
~vh i t ewalls of illy room as  though through the stained 
glass of a church. About the time I hrst noted the 
colors a strong nortli wind sprung up, continuing in gusts 
through the afternoon. F. H. LOND. 
COLORADO , ~ L Z ? I ? ~ O ~ ' VSPRINGS, 29,  1881. 

N O T E  OK DR. H E N R Y  D R A P E R ' S  PHOTO-
G R A P H  O F  T H E  N E B U L A  I N  ORION.::; 

E r  MR.RAXY.'IKD. 
*Rend before the Royal Astronomical Society, Juil. 14,1881 

Dr. Draper has sent me an enlarged copy of a photo- 
graph of the nebula in Orion, which he succeeded in talc- 
ing on the night of the 30th of Septetnb:r last. Dr .  
Draper rernarlzs that September is not the best time of 
the year, so that he hopes to obtain still better results 
next summer. The  photograph was taken with an ex-
posure of 51 minutes. H e  does not mention the instru- 
ment wit11 which it n7as taken, but I conclutle that it was 
\vith his great 27-inch reflector. On the photograph are 
nine white spots of various sizes; theserepl.esent 13  stars 
in and about the nebula, for the four stars of the trape- 
ziulil are merged together by reason of over-exposure, 
In the corner is another small photograph talten with a 
shorter exposure, and showing three of the four stars of 
tlie t r a p e ~ i u ~ n .  'This is not the first occasion on which 
the stars of the trapezium have been pliotographed. I ,  
and no doubt many others, have succeeded in obtaining 
photographs of thern. But it is, I I~elie\~e,  the first pho- 
tograph inwhich any trace of the nebuia is sl ionn. And 
Dr. Draper may, I think, be  very much congratulatecl on 
the great success he has attained. 'The photograph 
shows the w11ole of the brighter nucleus of the nebula- 
solnetirnes referred to as the " Fish's heatl." I have corn- 
pared it ~v i th  the different drawings of the nel~ula  by 
Bond, Herschel, L;aponnov, Lassell, Secchi, the Earl  of 
Rosse, and Tempel, aud find that it does not correspond 
exactly with any of them. T h e  clran.ings differ very 
greatly amongst themselves, and they differ in type as  
~vel l  as in minor cletails. They do not appear to differ 
continuoujly in order of time, so that the dia\vings do 
not afford any proof that the for111 of the nebula is chang- 
ing. Pho:ographs \vill of c'z~urse afford ~i luch more valu- 
able eiritlence with respect to any such change in the fn-
ture. T h e  photograph does not s h o ~ v  any stars of less 
than the 9% magnitude, sho~ving that the bl-ighter 
masses of the nebula registered themseli es on the plate 
when stars of the roih ~llagnitucle left no trace. If in 
the future solne much more sensitive ~liethod of photo-
g r a p h ~ n gIS devisetl, it mill be necessary to  contrive some 
plan by nrhich tli: brighter parts of the nebula and the 
light of the brighter stars may be cut off froill the sen- 
sitive plate during the greater part of the exposure, 
so as  to prevent the irrad~ation from the brighter parts 

1 


change in the for111 of the nebulx,  because various ltinds 
of plates give clifferelit results, and you would not have 
the same effects proclucetl by the same colored light. 
shoulc! rely lnuch more on accurate clra~vings than upon 
any photographs. If n-r compare these drawings, here 
you have [pointing to Father Secclii's drawing] a dal-k 
mass witli a slope of light running from the left-hand 
corner down to the right hand. In the other [Lord 
Rosse's drawing] there is no division, except a large 
soace divided into channels. T h e  latter is wrong and 
ti?e fonner  clearly right. Before you give detail; you 
ought to represent the chief features of tlie nebula, be- 
cause it is the features that most readily indicate change. 
With repard to hIr. Ranvard's  remark that no star 
smaller &an the 10th mag~iitude is sho~vn,  there are, I 
think, two-these fainter stars under the trapezium, 
~ v l ~ i c hare certainly less than the 10th magnitude. 

hlr ,  Ranyard : I have here the mzgnitutles given by 
Liaponnov, and he gives one as  the 9th magnitude and 
the other as  the 9th to tlie ~ o t h  magnitude. 

blr. Common : 13elore nre can discuss this photograph 
we want to know the instrument it is taken with, the focal 
length, in order to Itnow the size of the image, and the 
l t i~ld of plates used, and the mode of development. I f  
you want to detect any change in the form of the n t b u l z  
you nlust entirely rely on the hand drawings. 

blr. Ranyard : I thinlt that some considerable scientific 
use may be made of these pliotographs ; they will a t  least 
enable us to compare the relative I~r ig l~tness  of the cl~fitr- 
ent masses of the nebula a s  shown on any one photc-
graph, for as  far as  we know, there is no great difference 
in the spectrum of different parts of the nel~ula,  and 

, so we have no rezson to suppose that  the p l~otograpl~ic  
effects of tlifferent parts of the nel~ula in any one photo- 
graph ~voultl not be prol~ortional to the light. 

hIr. Stone : \Vith regard to r!iscrcpancies in dra\vings, 
1 never knew two persons asked to nlalte a drawing 
of the same faint object make them exactly alilte. It 
is evident that observers draw that n.hich happens to 
arrest their attention, ant1 one feature will s t r ~ k e  one 
observrr, wllile the attention of another is attracted by 
something else. A very good instance of this occurretl 
[luring the eclipse of 1874 T w o  observers were sitting 
side by side drawing the corona. 'l'he one drew a small 
nearly quadrilateral corona, \vliile the other clrexv a large 
corona with great rays in the equatorial regions. Before 
a totality Ivas over the observer ~ v h o  had tlrawn the srr>all 
corona looked at  his neighbor's dra~ving, and, on looking 
up again at  the corona, recognized the outllne which his 
~ieighbor had drawn, ant1 conlrnenced to put it on paper 
when the ecl~pse entled. There is therefore a great ele- 
ment of uncertainty about tlra\vings, one observer over-
looks one part, 01. is struck 11yone part, ant[ another by 
something else. 

Mr. Rand Capron : I think that  RIr. Commom is right, 
that photographs of ol~jects talten with different ins!ru-
liients and plates will probal~ly never usefully bear c;m- 
parison ; but I agree witli hIr. Ranyard tha! photographs 
of the sallle object taken from time to time with the same 
i u s t r ~ ~ m e n tand the  same plates can most usefully be 
compared. 

Air. Burton said : I shoultl like to suggest that the diffi- 
culty \\-hich hlr. Ranpnrd has referred to, witli regard to 
the irradiation from stars interfering witli the h in ter  
l ~ a r t s  of the nebula, might be got  over by placing aprism 
of snlall angle, made of quartz or Iceland spar, between 
the object-glass and the photographic plate. T h e  ..images 
of the stars would 11e drawn out into lines, ~ v h ~ l e  there 
would be  three or four images of the nebula which would 
not interfere. T h e  !~rit>cipal plane of the prism mipht 
the11 be turned round illto a different position-angle, anti 
anotllrr ~~l io tcgr i iph  taken, so that the spectra of the stars 
would fall i l l  another tlireclion. 

hlr ,  D e  La  Rue  said : 1 recollect very well the time 
when the Earl  of Rosse's clra~ving was made. I coinpared 

encroaching over the area occupied by the fainter parts. 
At  present, however, n 7 e are very far  from being able to 
photograph, with the sensitive silver compounds* made 
use of, all that can be seen with the human eye. Iiut 
even if photography does not malte any further acl\~ances, 
photographs such as  these will be of very great value iu 
showing the relative brightness of the brighter parts of 
the nebula. 

Mr. Common: I do not agree with Mr. Ranyard, that 
we must look to photography to explain or prove any 1 

uc[Note hy Mr. Ranyard.] It seems probable that  the small pericil or 
light, which passes through the pupil of the eye from the faixtest object 
perceived, produces an  actlial change in the,matter of the rods and cories 
\r,hich is rapidly obliterated by the circulat~on and vital prncesies goin; 
on about the retina. Th i s  is now, I believe, pretty generally agreed t o  
by physiolo-ists, I f  ill the future the matter acted upon in  the rods :~nd 
cones can brisolated,  and ,he  chanoe produced by light can be ~.endercd 
permanent, it seeins pro1,ahle tha t ,  <ymeans of large lenses and reflectors, 
we may some day obtain photographs of objects too faint to be visible with 
tile naked eye. 


