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accorclingly we find three of the largest objectives 
in the world, -tlie27-inch at  Vienna, by Grubb; the 
23-inch at  Princeton, ancl the great Kussian 30-inch, 
both by Alvan Clark ct  Sons, with their lenses scp- 
aratecl by a considerable interval. 4 

Assuniing a large lens to be made of satisfnctorily 
good disks, and l i a v i ~ ~ g  its curves aricl interval so acl- 
justed as to give the best attainable resnlts, there is 
another detail of co~istruction n~hicli demands in- 
creased attention with every augmentation of size ;i.e., 
the state of the snrfaces of tlie lenses. Formerly it was 
too readily assumed, tliat, provitled tlie curves were 
riglit, a, few scratches more or less did riot matter. 
There is a well-lrno~vn story of ml optician, wlio, on 
being blamed for tnrning out a. badly scratched lens, 
repliecl that an  object-g1a.s mas to be loolied through, 
ancl not at. The optician was neverthelers in the 
wrong; for if delicate objecls are under examination, 
no matter whether they are small conlpanions of large 
stars, or minute satellites of bright planets, there can 
be no clonl~t tliat the fillis11 of the objective plays a 
corisiderablc part in their visibility. Nor is it merely 
necessary that the surfaces slioulcl be correctly fornied 
and well polished : it is also requisite that they shoulil 
be kept scr~tpulously clean, and, above all, free from 
grease, the slightest trace of which, wheil spread over 
a leris, must throw out irregular diffraction spectra, 
materially affecting tlie visibility of any small point 
of light in the neighborhood of a brilliant object. 
I n  this respect no practical astroliomer should neglect 
to assure himself that an object-glass is really doing 
full justice to tlie mal<er. 

Dr. Copelanil's remarks on the nlonntings of large 
equatorials are especially pertinent. I n  America, he 
says, the mouriting is just or barely sufficient to per- 
mit of a satisfnctorg use of the graliil optical powers 
of tlieir larger instrnnients; and no refinecl detail of 
auxiliary apparatus is atternpteil. On the continent 
we find the convenience of the astroiionier starlied ill 
the most painstaking manner, and perhaps in no 
instruments in the world is this so carefully kept in 
vicrv as in the fiucr German instru~rie~its.  This is 
doubtless due in no sillall nieasure to tlie intimate 
relations xvliich exist between the chief continental 
instr~tment-maliers and practical astroiio~ners; so lllat 
just tliat kind of apparatus is provided wliicli espe- 
rience has shoxvn to be requisite. Or1 the other h ;~nd ,  
in tlie stability and rigidity of tlieir irio~uitirigs, tlie 
larger E~iglisll and Irish instruntents stand precnii- 
ncnt, while they year by year shorn a greater varict,y 
of really avnilable subsidiary apparatus. Ir~cleed, 
there can be little room for doubt that the elder 
Grubb, by his elegant arrangements for relieving t,he 
friction of both axes of the equatorial nlounting, 
practically rcrnovecl all limits to its size arid strength; 
while in the little-I\-nolvn 25-inch refractor a t  Gates- 
head, by Coolie & Sons, we have a telescope wliich 
only requires to be cficiently used in a good atmos- 
pliere to show its great merits in all respects. 

Finally, Dr. Copeland thinks, that  whether we 
take large European or American instruments, the 
prospect i3 most eilcouraging, both to the astronomer 
and llie instrument-1ital;er. Nowhere can signs be 

dettctetl that the litmost practical limit has been 
reached. A 27-inch glass can be mal~agecl with prob- 
ably greater facility nolv tlian a 10-inch fifty jears 
ago, and with something closely approaching to tlie 
full gain i ~ i  power, clue to increased size. The ques- 
tion of size now, as i t  clid then, recluces itself to the 
proiluction of suitable disks of glass and to cost. 
EIere it is that silvered-glass reflectors oifer facilities 
of n~hich several dist ing~~ished investigators have not 
been slow to arail tl~emselres. 

ENl'Od.IOGRAl'HY O F  IIIRMONE URA.  

Drr. Frzr~nsrcrrBRAUI<;ILhas, during the past sea- 
son, been able to add considerably to onr linowledge 
of the life-liistory of tllc Iiirmoneura obscnm, ancl 
the resltlts of his observatioiis have beer1 published 
(Sitzzbnyab. nlcncl. wiss. Ll'ien, p. 866). During the 
latter part of June  lie fonncl within the nearly formed 
pnpn of Rhizotrogus the second larval stage of the 
IIirmonenra, which resembles tlie first stage in  the 
structure of the nloutll-parts (see Bcience, No. 12), but 
lacks the psc~itlopods and ambnlatorial filaments so 
characteristic of that stage. Horn arid when tlie young 
IIiriiioneum larva gets at  tlie Rllizotrog~ts larva still 
remains unlino~vn; but Uraner assumes (and I think 
lie is quite safe in doing so) tliat it enters the larva 
(not tlic pupa) of the Rllizotrogus, and is a true para- 
site, a r ~ d  not nierely a predaceous insect. I lnvi~ig  
entered tlie Rliizotrogns larva, it see~ils highly proba- 
ble that the EIirmoneura larva has to undergo a 1ri11d 
of quiescent larval state of uncertain duration, but 
n71iicli sndtlcnly changes to one of rapid development 
during the pupal state of tlte beetle, which lasts oilly 
fro111 two to three veelis, IIirmoiieura larvae in the 
secoild stage, of about eleven rilillirnetres in length, 
were fouriil in Itliizotrogus pupae; and ten (lays after- 
ward the full-grown parasitic larva, tment,y-two milli- 
~uet~res Erauer thinks it Inore in length, was found. 
thaii probable that  the fall-grown Rirmonenra larva, 
after eniergirigfrom tlic Rhizotrogus pnpa, hiberiiates; 
the perfect fiy appearing in July of the next year. 
This seems to me more doubtfnl. The Rhizotrogus 
l:tl.va is Bnomn to require two years for development. 
Tliere are two altcrii:rtives for tlie I-Iirnroneura larva: 
either it is carried, by clil~ging to tlie beetle, into tlie 
ground, and ren~ains quiescent, either attached to or 
near the lihizotrogus larva, for nearly two years; or i t  
is capable of iridcpentlciitly discovering tlic Rhizotre- 
g11s 1:trva when this last is in its second year's growth. 
The first seeins to me the most probable, and would 
give two years for the development of the Hirrnonell- 
la,  or even three if tlie full-grown larva hiberr~utes. I n  
either cnse, the young Hirmoneura larva is cndowctf 
with a sense mliiclt is truly marvelrons, whether me 
choose to attribute to i t  corisciousriess of its acts, o r  
ascribe them to 'blind instinct.' 

Cr:ruer raises a curious 1)ractic:~l question, which 
~vo l~ ldindicate that olcl pine fences or felled troes in a 
field niay, ill this particular case, serve to prevent 
tlic luld~te multiplicntion of the Rhizotrogus 'white 
grnb.' C. V. RILEY. 


