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tlle riglit atiiol~nt. 1\11 that is liiore or less tiian the exact 1 
a i l i o u ~ ~ trequiretl, reduces the tenlperature so much. 1 

In ortlinary furnaces, it lias lxcn esti~nated that much 
niore than half the heat is lost Ily this one item alone. If 
the air 11nsses freely in al~ove tiie coal, twice as ~nucli  goes Iin as is I~urnetl ; i f  it all passes in untler the zrate, then 
only one-tl~irtl the heat is given off, as  only carbonic ositle 1 
escapes. 

Probably the advantages with crude petroleum or 
with coal, of tlie water process, would be of still greater 
ralue.:;: 
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C ) E S E R T ~ ~ \ ~ I , I O N SOF D O U U L E :  STARS~riatle at  tile Ulllted 
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since I hope to make soiile clianges xvl~ich in the future 
ill e~iable  me to obsrrve uncler contlitions more iavor- 

able to accuracy. 
I have tl~erefore col1ecte:l and revisetl all my observa- 

tlons of tlouble stars, antl tlie results are given in tile ' .
fol!ow~ng pag-es. I n  order to li~alie this collection coni- 
plete I have conclutietl tile fee\\- ol~servations matle in the 
year 1853 with tlie ecjuatorial of g.G inches aperture. 
T h e  whole nurnber of observations is 1614. 

It ~ ~ 1 1 1  not he necessary to give an!- general tiescription 
of the 26-inch refractor made by X1va11 Clai-lc and Sons 
for the Kaval Observatory, sincr such tlescriptions can be 
fount1 in the n n ~ ~ u a l  volumes of the Observatory for 1873 
ant1 ~ 8 7 4 .  I t  will be sufficient to say tliat the form of 
tlie moun~ ing  acloj~terl by :he ~nakei-s for this Equatori;ll 
is such that tiie instrument, notiv~thstai?tling its great 
sue ,  is liandletl with ease ; arid the harp-sliapetl piece that 

Stat-s P\'a,al OI~scrvatory by L i s a ~ r rIIALL, I I ~ O ~ L S S O ~sul~por tsthe polar axis is very convenient when oilserring 
of ;\Iatlie~n:~tics, S. N,  :ldmiral Rogers, v ,  near tlie zenith. Generally the instrument is pointetl on I,'. l iear 
S.  N., Superintentlent, \Vashington, 188:. a star by i i~eans  of what are called the " rough circles." 
In introduci~ig this ~vork  I'rofessor :<all gives s ~ l l i e  These circles are the eclges of tlie hour ant1 tlecliiiaii,~n 

1.ei.y interesting tletails resl~ecting the methods useti i n  
malting observations at the Naval O1,servatoi.y and tile 

wa!. of comparing and uniting the observations of differ- 
ellt as:ronomers ~vould 1,e for each one to obser1.e the 
same douhle stars at nearly the same time. 

knowledge of the ol~servations of other astronomers, in 
oriler that his worlc lilight be done intle!~entle~itly, allti in 
In?- own case this rule has bee11 carefully adhered to. But 
noir lleallv fou r  years llalre elal)setl since Stru\:e's puhlica- 
tion, and it is prol~aljle that all the astronomers e n p g e d  
in this \\,oric have collected such a number of observa- 
tions that the pub1 catiotl ot 111y own results will not in- 
fluet>ce the indel~entience of theirs. Moreover, the entl 
o f the  year 1879 seems to be a favorable epoch for pub- 
lisllillg my ol~servaiions of tlouhle stars niatle before 1880, 

- - -- - ~- ~ - -

:::?.his superiorit3, of t h e  n<,n-luminous c o i n b r ~ s t i o i ~  ~ ~ e a r i l i gfor ,r.ns 
discovered by P l o f e s o r  K e n r r .  Fie sags  : " J v i t h  th is  a r rangement  t h e  
11eI~tof  t h e  flame \ \ a s  incre.iied, \\ hile t h e  t ime of lirirlging t h e  w.lter to 
rlYe ~ ~ poillt \\.;is ~ i ~ i ~ increabed, t h u b  col,c!,,ii,relv ~albo c 3 ~ ~ ~ ~ ~ l e 1 1 s ~ r ~ b i y  

circles, ~vliich were painteti white, ant1 then diritletl by 

, 	 autuilin of 187j i t  becaine \-el!- troul~lesome, anti the ob- 
I 	 server was frequently nn~~oyecl by iiie stopping of the 

clock. This trouble continued aild becan~eworse until 
July, 1876, wllen the clock was dis~iiou~lted Ijy Air. Gartl- 
ner anti myself. T h e  lower end of the shaft of the con- 
ical pendulum hat1 been given a conical shape, ant1 
had rested in a conical cup. T h e  friction and heat 
had been so great that the lower entl of this shaft  
had 1)ecome very rough a~ i t l  twisted to a gilnlei 
s l l a ~ e ,thus stopping the clock. T h e  bearing of the sliaft 
was changed and ~ i l ade  of a plane agate surface, the 
!onler end of the shaft  being roundet! to a curvet1 
s ~ r f a c e .  Tile friction of the upright shaft of the \rater- 
wlleel 'vas also (11n1illislleti by clalllping a set of friction 

-
sllo~r-ingt h a t  t t e  incre.l>e of light Iva, a t  t h e  expenbe of  t h e  d i in in l~t ioh  wheels to this shaft and letting them play on x horizontal 

-- - - --- - - ----- --- . .-- -- ---I iron surface. Tile n~eiglits on tile Huygen's loop were of t h e  temper,itnre." 

+ )~;ttlleilul,e filler ullt  e.l,~nl..e,le neolircllt.ll;lrei~rn /11r 1.e16,ei- c'langed for C1ll3S calr~-il lg shot. With  an average 
chung von 3l ikrometer  meabungen, 1876, -41ifang Juni,  O r r v  STRUVE. Sllre of the water, and th? 1nachiner)r well oiled, these 
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weights are 7% and 3% pounds, but the weights can be  
varied to s.~iit the resistance and the pressure by changing 
the shot. Since these changes the performance of the 
clocli has heen tolerably good. Still this clock needs 
much care, and being depentlent on an unsteady pres- 
sure of water a delay in the observations sometimes oc- 
curs. The  great length of the telescope, which exposes 
it to the action of the wintl, is also a hindrance to the 
steady driving of the clock. 

T h e  difficulty in turning the dome, of allout 42 feet cli- 
ameter, has increased. This difficulty is cansed proba- 
bly by the ulieven settling of the supporting ~valls,  ant1 
the bulging of the tloiue in the direction of the slit. The  
labor of turning the tlome through a re\-olution is so 
great  that lists of nol-th and south ol?jects are prepared 
l~eforehand by the observer in ortler to avoid a s  much as 
possil~le the turning of the dome. 

After some practice, ancl on becoming familiar with 
the instrun~ent antl n~icrometer, my manner of observing 
a tlouble star has been as follon~s : I n  order to measure 
the angle of position the two wires are separated a con- 
venient tlistal~ce alld the stars are placed between them. 
T h e  position-circle is turned by the hand until both stars 
appeal- midlvay between the wires, and then the circle is 
reatl. T h e  light having been taken out of the microm- 
eter, the n-ires are turned thirty or iortp degrees forwart1 
antl bacltn-art1 sever:tl times before the 11%-ht is thrown 
on the wires again for tile purpose of mal<ii-ig the settings 
of' the circle as indepentlent as possible, antl another 
reatling is made. Generally four readings of tile position- 
circle are taken. Tile11 this circle is turned goCfrom the 
mean of the reatlings ant1 the tlouble distance is meas- 
uretl. First the stars are bisected by the wires and the 
nlicrolneter is read ; then the wires are reversed ant1 the 
stars arc bisectttl again. 'l'he wires are then restored to 
their original position and another tlouble tiist;lnce is 
measuretl. Two such tl~stances are generally observed. 
An estimated value of the angle of position isnlivays re- 
corcletl, as n-ell as  the sidereal time of the observation, 
and also an  estimate of the [\.eight of the observation. 
This weight depentls simply on the contlition of the 
images of'the stars, and the numbers 1 to 5 are  used for 
ezl~ressing the ~veights ; 1 denoting a very 1100r contlition 
of the images, 3 an average contiition, and 5 a perfect 
condition. I have very rarely ohserved tlouble stars 
hen the images were so poor as  to be given the weight 
1. As  far as  possible I have avoitled all knowledge of 
the angles antl distances ol~servetl by other astronomers. 
In  nly observing-list these quanti t~es are omitted, and no 
comparison with other observations is n~a t l e  until my own 
observations of a star are completetl. Lt is possible, there- 
fore, that in some casts my angles may differ by a mul- 
tiple of a quadrant iroln those observetl elsewhere. 

I have omittetl 01)servations of color ant1 of magnitutle. 
These observations have now become a specialty, and 
such observations as  I coultl make ~vould  not do much 
more perhaps than tend to introduce confusion. In tlle 
case of stars observed 11p the Struves, to which most of 
my obser~.ations belong, I havz atloptetl their magni-
tudes. In most cases these magnitutles are Ilrighter than 
those of the scale to which I have been accustomed; 
thus what the Struves would call a 7th or 8th magnitude 
1 would call an  8th or a 9th. 

Very fen- of the observations have bee11 made in the 
twilight, ~vhich offers the best conditions for observing 
double stars, since, the observer residing at a distance 
from the observatory, it has not been convenient to  do 
this. 

TTTiill such a large objective great changes occur iu the 
appearance of the stars during- a single night. Generally 
so long as  rapid changes of remperature are going on 
the perfor~:lance of the object-glass is not goud. But on 
a few nights of the year, when all the atinospheric con-
tlitions are favorable, the performance of the glass is es-
cellent, and its separating power is all tha t  coulcl be  de- 

/ 	 sired. Usually ruddy and reddish stars are the  nlost 
difficult to observe, a. result which may be caused by the 
figure of the objective. After having been in use two 
years the form of the lenses seenled to have undergone a 
slig-ht change, and in the beginning of hlay, 1876, tlle 
surfaces of the flint lens were refigured by Mr. Alvan 
Clarlc and his son, Mr. A l ~ a n  G. Clarlc. This is the 
only change that  has been ir~acle in the  ol~jective. On 
2 single occasion water collected between the lenses, antl 
they nlere talien out, cleanctl Ijy AIr. Gardner, and re-
turned to their cell xvitll very little troul~le. 

Until hIarc11, 1878, all the obszrvations were made 
with my left eye ; but having used my eyes very much 
during the preceding- year, and having done a good deal 

1 	 of computing by gaslight, my eyes became weakened. In 
March, 1878, while observing the stars in the Trapezium 
of Orion with a field illu~nii-iation which was very un-
steady, my left eye sutldenly became bloodsl~ot. After a 
rest of a weelc the eye resurnetl its natural appearance, 
but on ohserl-ing again the blood reapprared in the eye. 
I then began to use my right eye, ancl have used it since 
in nlost of the observations. From a number of trials I 
think that  this change of eyes has produced only a sniall 
change in lily habit of observing an angle of position. 
Still it is possibie that some systematic t l~f fe~encein the 
angles may exist on account of this change, as  there was 
a t  first some awkwardness in observing ~ v i t h  my right 
eye. In all my observations the head of the observer 
was kept in an upright or natural position." 

The  elaborate introtli~ction of Professor Hall leaves us  
little scope for further explanation. TVe may state, how- 
ever, that the tables in ivhich these ollser:.ations are con- 
tlensetl cover nearly I 50 folio pages, antl will be accel~tetl 
as  a valuable adtlition to the 11teratui.e of this subject, 
~vllich has been nlucll developetl of late by the researches 
of l l r .  T;urnham and others. 
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A P A R A S I T E  I N  IEGERIX SI 'IIINCIE. I-IARR. 
BY G. 11. FI:I:NCII,Carbondale, 111. 

\\:hen examining the stems of some lilac bushes in 
my yard, I founti a place in the bark of one it~ i ~ l l e r e  
seemetl that an .&gerian pupa might soon protrude 
for the purpose of liberating the moth. Upon cutting 
a:vay the  thin film of barli, I found the enti of a 
chrysalis visible. I carefully cut away tile wood, took 
this out and put it in a jelly clish surroundetl with lilac 
leaves to prevent its drying up, xntl n-aited for the imago 
to come torth, June ;th, a ~vetlc after the chrysalis hat1 
been put into the jelly dish, I saw something among the 
leaves which I supposetl !\-as the expected moth, I ~ u t  
~vhich  provetl to be a h!.menopter. I tlitl not know but 
the insect might be one of the I~oring bees that often 
resort to the holes lelt by IEgerians in nrhlc1i to rear their 
young, but an examiiiatio~? of both the insect and the 
etnpty pupa case assured me that I hat1 a parasite. T h e  
chrysalis was certainly that of an Xger ian ,  having all the 
characteristic marlts of the pupa: ot that family ; and the 
insect in emerging from it had gnalvetl a hole near the 
end on the left side insteatl of the usual method of emer-
gence of insects f ro~n  their o1vi-i pupa cases. hlore than 
this, the specimen was a true Ichneunlonlde and not a 
Crabronide a s  I at  first thought it might be. This is the 
first time I have known of any parasite \vorlting in the 
Eger ians .  

I make the parasite to be Phic.ugenes Ai'er, Cres. I t  is 
sliining jet black, 40 of -n inch long, the antennz 25 
jointed, the first 8 black, the next 4 u.hite and the rest 
dark brown. The joints of the legs are a little pale. 

It is in~possible ior me to say when the parasite was  
introtluced into its hos t ;  but it must have been before it 
pupated, because the chrysalis wheu taken from the bush 
was entire, showing no I~rokei? place. T h a t  theiEgerian 
was iF,'. Sy~Z'nge,I have no doul~t,  I do not know of any 
other boring in the lilac.--Prrfiz'lio. 


