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grafted ovaries from a bIack guinea pig and 
bred to a white male. E e  states that  no evi- 
dence of foster mother influence was exhibited. 
Indeed no such evidence was t o  be expected, 
for  (1) the marlrings of such hybrids are not 
uniform, and (2) the mating was not suitable 
fo r  bringing out such influence. H a d  the 
operated pig been bred to a male of the same 
strain as the pig from which the engrafted 
ovary was obtained, then i n  view of my own 
results on fowls: and Magnus's results on a 
rabbit,%haraeteristics i n  the offspring indica- 
tive of such influence inight have been ob-
tained. 0.C. GUTHRIE 
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AgTRON 0 MIGAL AND ASTROPHYSICAL 

HO'OCIETY OF AVERICA 
THE American Astronomical and Astrophysical 

Society held its tenth annual meeting a t  the 
Yerkes Observatory, Williams Bay, Wis., on Aug- 
ust 19, 20 and 21. The meeting was remarkable 
for the large attendance and for the number and 
character of the papers presented. Besides a 
number of guests there were present Miss Calvert, 
Miss Bigelow, Mrs. Fleming, Miss Furness, Miss 
Leavitt, Miss Young, Messrs. Adams, Aitken, Bar- 
nard, Barrett, Brown, Buchanan, Burnham, Cogs- 
hall, Comstock, Curtiss, Eichelberger, Fisher, Fox, 
Flint, Frost, Gaertner, Hamilton, Hammond, 
Humphreys, Hussey, Jordan, Laves, Lee, Mac-
Millan, Mellish, Morehouse, Moulton, Parkhurst, 
Payne, Peters, E. C. Pickering, Petitdidier, Petraj- 
kis, Plaskett, J. Poor, Roe, Schlesinger, Slocum, 
Stebbins, Stetson, St. John, Stone, Thaw, Upde- 
graff, D. T. Wilson and H. C. Wilson. 

President Pickering, after welcoming the society 
t o  Williams Bay, referred to the loss during the 
last year of two of its oldest members. He said 
in part: "Professor Newcomb, president of our 
society for six years, always took the greatest 
interest in its growth and welfare. It rarely 
happens that a man is really distinguished in 
more than one department of science. We all 
know his preeminence in  astrononly. He used to 
say, ' I  am not a mathematician,' yet the Mathe- 
matical Society in the strongest terms proclaimed 
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him as their most eminent member. Our attitude 
should not be that of grief a t  his loss, but rather 
rejoicing that he enjoyed many years of usefulness 
after the age when most men's work is done; he 
lived to see the great works he had undertaken 
completed, and he is now saved from the suffering 
which a t  the end rendered life a burden to him. 

"Professor Hough's activity in science extended 
over many years. We remember, even a t  our last 
meeting, his interest in our work and plans. His 
observations with the Evanston telescope, a t  one 
time the largest in the world, were maintained 
for nearly thirty years." 

The president then discussed the present needs 
of astronomy and expressed the hope that the 
society might take active part in supplying them. 
One of the greatest needs is a number of small 
grants, not exceeding a thousand dollars each, 
which could be used with the sole object of se-
curing the greatest scientific return. If made to 
the Iarger observatories, careful organization and 
system would permit a large amount of routine 
worlr to  be secured. If made to a small observa- 
tory, or to  an amateur, the skill and experience 
of an expert in his own specialty might be secured, 
with results far beyond those which could be ob- 
tained by another astronomer, however skilful in 
other lines of work. The only way to supply such 
needs is to  make them known. President Picker- 
ing invited the members of the society to send him 
exanlples of such researches. For instance: Pro- 
fessor Bailey is now studying the climate of South 
Africa, perhaps the best in tlie world for an 
astronomical observatory, and will return shortly. 
He is making visual and photometric observations 
with a ten-incl~ telescope, and photographing the 
Milky Way with a Cook anastignlat, using long 
exposures. A grant of one thousand dollars would 
permit this worlr to be continued for another year 
by his assistant, thus doubling the results ob-
tamed, a t  a small additional expense. 

After the address by the president the following 
papers were read : 

Rome IZesults with a 8elelzium Photometer: JOEL 
STEBBINS. 
This paper is a report of progress in the method 

of using seIenium for the electrical nleasurement 
of starlight. I t  has been found that tlie best 
results are obtained by keeping the selenium a t  a 
constant low temperature in an ice pack. During 
the past summer, the accuracy of the method has 
been so increased that i t  is now possible to  meas- 
ure first-magnitude stars with a probable error 
of less than 0.01 magnitude. 



Precruutious Necessary in Photographic Pkolom- 
d r y :  J. A. ~ ' , ~ H I ~ I X L ~ S T .  

The ~esu l t s  of experiments with stellar and 
laboratory plates, both focal and extra-focal, were 
ahown by curves throun on the screen; and the 
possible errors in stellar magnitude arising from 
each source were indicated. ( 1 )  Comparison of 
developers, gradation very dinerent. ( 2 )  Time of 
development, possible crlor exceeding one magni 
tude. ( 3 )  Tempeiatnr~ of detelopment, error 
nearly one ms~gnitude for range of ten degrees 
Fahrenheit. ( 4 )  Effect of sky fog, possible error 
of half a magnitude for fog of 0.03 of a density 
unit. ( 5 )  Temperature of exposure, differc~icc of 
0.1 magnitude for plates at  t17' and -2' C. 
( 6 )  Reduction formul,e for d i ~ k  diameters of focal 
images. Error of half a magnitude possible if 
log diameter \.ere nsed in the formulak instead of 
sciuarc root of diameter. ( 7 )  Atmospheric absorp- 
tion. Difference of 0.17 magnitude btltwecn the 
visual and pliotog~i~pliie r2h~orptio~ls zenitha t  GOo 
distance. (S)  C~uvature of cornmcrcial plates. 
Error negligible for focnl i~nages but might 
amount to half a magnitltde for extra-focal 
images. ( 0 )  Corrcrtions for distance from axis 
for plates talcen 7 mm. frorri the focus of the Zeiss 
dorrblct, amounts to 0 33 nlagnitudc a t  3" from 
the axis. (10) Co~rcction for cliqtance from axis 
of focal plates might dif7cr by 0.8 magnitude 
betneen summer 2nd winter tcmperatul es. ( 11) 
Correction for color of stars of solar type is on? 
maqnitude. (Detail3 of the work \%ill be pub-
lished in the Aslropl~ysieal J o u r ~ ~ a l . )  

Sta?ulard Photograpl~ic dfngnil udes : T~ENRIE'~'TA 
S. LEAVITT. 
Observations for the purpose of determining the 

absolute photographic magnitudes of a sequence 
of foity-seven stars near the North Pole h n ~ e  
recently bccn in progress, as dexribed in E a r v a ~ d  
Collegc Obser5atory Circular 150. Sccll~ences of 
forty stars in the Pleiades and twenty six stars 
in Prwwpe haye also been measured, and the 
results co~nparcd with those obtained for the 
polar stars. 

About one hundred and fifty plate, aerc used, 
talcen with eiglit telescopes. Scvcinl methods 
mere employed for dctermining absolnte magni-
tude? inclependmt of the \isi~nl scale, lout all m:ly 
br grouped in the three following clasirs: 

1. Pllotographs were taken, dirniniqhinq the 
llglrt by means of weens, or 1)y retl~~cing the 
aperture of the tclcscope, and superposing a. 
second exposure of the same length with full 
light. A similar effect mas obtained by attaching 
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an auxiliary prism of very small angle to  the 
object glass; this deflected a part of the light, 
forming secondary images of thc brighter stars. 

2. The light u7as divided by interposing two 
thin plates of Iceland spar. The positions of the 
four iinagcs of each star furnished the means of 
determining the relative amount of light in each 
image. 

3. Photographs were taken, having several ex-
posures on the Pole Star, and on the star to  b 
observed, the images being out of focus by varying 
amounts. 

The results obtained by these radically different 
methods are accordant with each other in the 
great majority of cases. They also agree closely 
with the Harvard pliotornetric scale 5s far as the 
magnitude 13.2, after allo~ving for difference of 
color. We apparently have a satisfactory work- 
ing basis for determining the magnitudes of stars 
in all parts of the sky, on an approximately cor- 
rect scale. 

I n  the discussion that  followed Mr. Stebbins's 
and Miss Leavitt's papers, Messrs. Parlrhurst and 
TIumphregs called attention to the large error 
which migl~t sometimes be incurred by assunling 
that the i~bsorption of our atmosphere is the 
same in different azimutlrs. Professor Pickering 
remarked that i t  was the practise to guard against 
this source of error a t  IIarvard by establishing 
an arbitrary limit for the residuals obtained with 
tho meridian photometer and similar instruments, 
and rejecting all observations in which this limit 
was rxc~edccl. 
A T'ariable Star  w7~ose Light Ctcrve Resembles 

that of E Corome Borealis: ANNIEJ. CANNON. 
This d a r ,  like R Corolm Borealis and RY 

Xagitlarii, has long periods of normal brightnesa 
follo~red by sudden fluctuations of large range 
a t  irregular intervals. I t s  position for 1000 is 
E. A., (ih43" 12Y; Decl., 4 In0 02'.0. I t  follows 
thc Dnrchmusteri~ng star $- 10' lOSl about 38 
and is south Of.2. 

The I'ivots of the Nilze-inch T'ransit Cirole of the 
U.  8. Naval Observatory: F. B. IJrrrmr,~. 
This paper, which mas read by Profe~sor Eichel- 

berger in the author's absence, gave the resnlts of 
several determinzttions of these errors. The in- 
vestigation is valuable not only for its application 
to the vcork with thig instrument, but is of gpneral 
interest on account of the experience with various 
methods for determining inequalities of pivots. 

TAe 	 Algol 8yslena, ZDraoonis: R. 5. Dcaax. 
The material for this paper consists in 18,384 

~et t ings made with thc l'ickering sliding prism 



polarizing photometer, attached to the 23-inch 
equatorial. Considerably more than half the set- 
tings were read and recorded by an assistant. 
Eleven minima were observed in whole or in part. 
These minima, together with those observed and 
published in detail by Grafl', gave a graphical 
determination of new elements. The star a t  its 
faintest phase was seldom more than just visible. 
Under these conditions there was no evidence of 
variability in the depth of minimum. The mean 
curve shows x nearly symmetrical primary mini- 
mum consisting in a drop of 2.55 magnitudes, and 
albo a secondary minimum of 0.065 magnitudes. 
Each lasts about six hours. After recovering 
from primary minimum, the curve keeps on rising 
slowly for some time, and the beginning and end- 
ing of secondary minimum &re a t  a higher level 
than those of primary minimum. This would 
indicate ellipticity and reflection. The average 
surface intensity of one star is 18 time3 that of 
the other, and the radius of the fainter lies be- 
tween 0.98 and 1.86 times that of the brighter. 
The radius of the orbit is from 3.5 to 5 times the 
radius of the brighter star. 

The Problem of Three Bodies from the Blandpoint 
of Xpectroscopy: KVRTLAVES. 
With the present accnracy in the deter~nina-

tions of velocities in the line of sight the problem 
of three bodies begins to assume importance in 
this department of astronomy. The paper dealt 
with that phase of the subject that is analogous 
to the lunar problem. The perturbation by the 
"sun" is broken up into three components, 
P, T, 8, along the radius vector, perpendicular 
to i t  sad perpendicular to  the plane of the orbit, 
respectivc.ly. Calling s' the velocity in the line 
of sight of the disturbed body, we have dz'ldt = 
-P sin 8 + T cos 8 in which 6 is the longitude 
from the ascending node. P and T may be cx-
pressed as functions of 8 and when I is also 
expressed in terms of the same quantity we obtain 
an equation of the form x ' z = P ( O ) .  A compari- 
son wit21 the observed velocity cun-e leads to a 
determination of the inequalities involved. The 
approximation has been carried as far as the 
second power of the parameter involved. 

The Dcter-mitaation. of the Jloon's Thcoreticccl 
flpcctroscopic Velocity: KURT LAVES. 
It was shown that the four quantities V,, V,, V ,  

'I',, in Campbell's notation, can be calculated by 
means of tables computed on the basis of the 
elliptic polar coordinates of the earth and the 
moon. 

(1) V = K .  e -  sin B 

will give both V ,  and V,. V, can not exceed 0.50 
km. per second, and V , is always less than 0.04 km. 
-45 the diurnal change in V, and l.', is  a t  most 
0.012 km. we may use approximate values of the 
longitudes of the sun and the moon. 

( 2 )  V 8 + V , = V , c o s E + K ~ ( 1 + e , c o s 8 , )  
sin E cos p,; 

this formula is easily proved with the aid of the 
hodographic circle. The index 2 refers to the 
moon. For K2(1fe, cos 8,) tables may be: con- 
structed with the argument 0,, the true anomaly 
of the moon. The angle E', which is nearly the 
difference between the longitudes of the sun and 
the moon, is computed thus: 

( 3 )  	 tan pa= tan i3, cosec (X,-A) and 
sin B = sin ,B, cosec p,. 

Tables based on ( 3 )  are being computed for vari- 
ous values of 8,. They will be applicable to the 
planets as well. As the "Nautical Almanac" is 
planning to discontinue the computatioiz of 8 the 
tables here described should be of considerable 
value to the astrophysicist. 

The Effeot of Faulty Collimatiotz of the 0ovrecti.ng 
Lens on the Ntar Image: 	J. S. PLASHETT. 
The field of the correcting lens used with visual 

objectives for photographing star spectra is very 
limited. A slight displacement from the axis dis-
perses the star image, causes a perceptible differ- 
ence, transversely, in the position of the images 
due to  light of different wave-lengths. It was 
shown that  even the flexure of the telescope is 
sufficient to produce this effect. The iniportance 
of correct adjustment and of compensating for 
flexure in the effect on exposure time and on the 
accuracy of radial velocity measurelnents was 
pointed out. 

The Width of Elit giving LIlla30imumAeourmy: 
J. S. PI,~~SEETT. 
This paper was a continuation and conclusion 

of one with a similar title presented a t  the last 
meeting. It gave results for other instruments 
of the relative errors of measurement of ea r l j  
type spectra a t  various slit widths. It was shown 
that more accordant and accurate values are ob- 
tained a t  a width of about 0.05 mm. than a t  either 
narrower or wider slits. Consequently consider- 
able saving of exposure time over that usually 
given is possihle. The bearing of these results on 
the proportions of the optical parts in spectro- 
graphs was also discussed. 

http:respectivc.ly


The Phologrophic Doublet of the Do~ninio~z Ob-
serl-aiory: R. 31. ~IOTIIERT~~CLL. 
The images produced by the  Erashear 8-inch 

douClet .sere surrouncled by a halo and a series 
of test3 b j  the EIartnlann nletliod showed this to  
he due to  spherical aberration. On the lens being 
refigured, by the kindnesr of the  Rrasliear Com-
pany. the lialo disappeared and i t  now givea small 
and sharply defined images \%-it11 a widely es-
tended field. Diagrams were shown of the aber- 
ration a t  t he  norinal separation of the front 
elements, a t  increased eeparations, as  nell  as 
after refiguring. 

On tke Photographs of Conzet c 1908 ( g o f e -
7~oz~se):E. F. BBRN.~RD. 
About 350 photographs of this conlet were ob-

tained with t he  three lenses of the Bruce tele- 
scope of the Terkes Observatory. These pictures 
cover essentially all the more remarliitble phe-
nomena of the comet during its ~ i s ib i l i t y  in these 
latitudes, inclucling the  extraordinary outbursts 
or changes t h a t  occurred on September 30 and 
October 15, 1903. The last  photograph mas ob-
tained here on December 13, 1908. when tlle coillet 
was close t o  the horizon. The photograph of 
December 11 Tvas one of the moqt remarkable of 
the entire set. The paper also deals briefly with 
the  possible cause of these extraordinary changes 
in  the  tai l  of the cornet. 

07%A'orne Ezperinzents i n  Photographing Enlarged 
Inzages of file Planets, direct with fhe Fortg- 
im?r Telescope : E. E. BIRNARD. 
Experiments have recently been made, n-ith 

inlproved facilities, in photographing directly en-
larged images of tlie planets a i t l l  the 40-inch 
telescope. Sonie of the plioiographs of Jupiter 
\vliicli shon the  belts well, stand a subsequent 
enlargcnient of up?!-ards of t u o  or three inchey. 
Better results a re  hoped for by the use of a new 
screen by Mr. ITallace. The results so far  show 
tha t  i t  is  now nlainly a matter of favorable defini- 
tion to  secure valuable photographs. 

O n  t l ~ c  Proper 3locion of so?ne of the Small S tars  
in the  Defzse Cluscer X 92 EIerculis: E. E. 
B 'IRUARD. 

The visual and photograpllic measures of the 
great s tar  clusters sl101~ t h a t  but little motion 
exists in any of the small stars composing them. 
l n  11 92 Heyctclis motion is  shown in several of 
the  iilialler stars, amounting in two cases t o  as 
much aq 5" a century. Tiiese t n o  stars are of 
magnitude 13.3 and 13. >lotion also seems cer-
tain in a t  least three other stars of betrveen mag- 
nitude 14 and 1.5. The next fifty years ought to  
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give us  sonlc idea of the relative motion of many 
of the stars in this elnster. These u17otions have 
been brought t o  light, i n  this cluster, perhaps 
because a closer investigation has been made for 
t ha t  purpose than in the  case of other clusters. 

Lack of Spectroscopic Ezidence of o Dispersion 
of Light i n  Space: EDWIKB. FROST. 
Examination of plates of spectro;copic binaries, 

taken with the Bruce spectrograph of the Yerkes 
Observatory, does not give e~idence  of a diirerence 
of radial velocity for difl'erent mare-lengths. The 
s tar  /3 Cephei, having a period of 4" 31"$ would 
appear especially su i~ab le  in this connection. A 
large range of wave-lengths is obtained for this 
s tar  only on one-prisni plates, and on these any 
such effect 1%-ould probably be masked by the acci- 
deiital errors of measurement. Statistics mere 
read for the s tar  p Orionis, ~-;hich has a short 
period, 0.77 day. The spectrum has eliarp lines, 
and lnany plates l i a ~ e  been obtained with three 
prisms. 'Yliese show no systematic difference of 
velocity a t  different wave-lengths. Nention was 
rnade of morlc successfully commenced with one 
prism in the red end of the spectrum. TVliile 
intended for a difierent purpose, these plates 
xvould be arailable also for a wider range of wave- 
length in this connection. 

T ertical Teltiperalure Gradisizis ilz t h e  ltnzos-
pl~ere  as Detcrmi~lcd by A'easo,z a ~ t d  by Types of 
TTeal her: T.V. J. HU~ZPIIREPS. 
A large number of sounding-balloon iecords 

TTero grouped according to  season and height of 
the barometer. The results show tliat vllile the 
difference betr~een summer and winter tempera-
tures is nloit pronounced a t  the surface of the  
ealth, i t  is still decided-about half as  great-
a t  the lilgnest elevations thus far  reached, and 
tliat this difference remains essentially constant 
above a n  elevation of about ten kilometers, or i n  
t he  i iotl~ermal region. The seasonal effect there- 
fore extends presumably through the entire a t -
mospl~ere. On grouping into separate curves the  
summer gradients obtained during high and low 
barometric conditions, respectively, i t  is  seen t h a t  
the  high barometer. or clear weather conditions, 
insure higher temperatures than clocs the  low 
barometer a t  t he  surface of the earth and up to  
near the isolhermal region nhere tlie conditions 
are just the  rereree; t h a t  is, colder in clear than 
i n  cloudy weather. Barometer changes have the  
same effect on the temperature gradients both 
minter and summer, except a t  the surface of the 
earth. Here the temperature is the Io~vest in 
winter during clear weather, or high barometer, 
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and highest under the same conditions during 
summer. The low barometer gives exactly op-
posite results. All these phenomena can be ex-
plained as  the results of radiation and absorption, 
especially a s  modified by condensation and vary- 
lng amounts of water vapor in the atmosphere. 

A Proposed Xethod of Studying Solar Radiation 
at Great Altitudes: W. J .  HUMPEIREYS. 
The fact t h a t  the solar spect rup i s  limited t o  

wave-lengths greater than 2,900 AngstrBm units, 
makes i t  desirable to  determine whether th is  
limitation is  due t o  atmospheric or to  solar ab- 
sorption. High mountain observations have not 
definitely settled the question and therefore ob-
servations a t  much greater elevations would be 
desirable. It i s  proposed t o  send small automatic 
spectrographs t o  great  altitudes with sounding 
balloons, A suitable spectrograph for this pur- 
pose lvas described with a method for securing 
proper illumination of the slit and exposure a t  
any predetermined altitude. 

PZafletaq Magnetism of the Sun: W.  J .  HUN-
PHREYS. 
Assuming a n  ionization and electric separation 

in  the  sun's atmosphere sufficient t o  account for 
the magnetic condition tha t  Hale has found in 
the spots, and assuming uni t  magnetic permeabil- 
ity, or t ha t  which obtains for all  known sub-
stances a t  high temperatures, i t  is  easy to com-
pute the magnetic field of the rotating sun a s  a 
whole. This would be sufficient t o  produce a 
magnetic separation, in the case of the more sen- 
sitive lines of only about one one-thousandth of 

O
an Angatram unit, an  amount too small for cer-
ta in  detection. An absence of measurable polar 
effects must therefore not be taken t o  be in con-
flict with the cyclonic theory of the origin of 
magnetism in the spots. 

Xezu Plans for Tabulating the Noon's Longitude: 
E.FT7. BROWN. 
These plans having already been put  into more 

or leas definite shape, the paper contained a n  
account of those parts of them which presented 
unusual features. The main difficulty consists i n  
tabulating the very numerous small terms chiefly 
due to  planetary action. The great majority of 
these can by special devices be put into tables. 
It is hoped tha t  a machine which has  just passed 
through the  experimental stage will enable the 
computer t o  obtain the  sum of the other small 
terms with great rapidity for half-daily intervals. 
An outline was given of the general principles 
tha t  were used as  guides for forming tables, the 

interests of the ephemeris computer being placed 
before those of the single place computer whenever 
they were a t  variance. A detailed account of tlte 
methods will be published within a few months. 
A Proposed Design for an Objecti~e Prisrn Spec- 

trograph for the Deterrizination of Iladial 
Velocities: FRANKSCHLESINOER. 
It is  proposed to  employ two photographic 

doublets of say six inches aperture and of nearly 
equal focal lengths. Before each is to  be placed 
a prism of the same aperture, the  refracting edge 
of the  one being turned toward the north and of 
the other toward the south. Plate glass is to be 
employed for the sensitive plates and one of them 
is t o  be turned with the glass side toward the 
objective. One of the objections to  the use of an  
objective prism in quantitative work is  the effect 
of changes of temperature upon the dispersion of 
the prisms. It is  proposed to  obviate this diffi- 
culty by surrounding the  entire spectrograph with 
a temperature case supplied with a n  automatic 
temperature control, the  light from the stars be. 
ing admitted to the objectives by means of two 
sheets of plane-parallel glass. The plates are  t o  
be measured by superimposing them and obtain- 
ing the  distance between corresponding lines in 
the two spectra of each star. These distances will 
be affected by the radial velocity and will there- 
fore enable us  to  compute the  latter. After a n  
investigation into the  various distortions t ha t  the 
spectrograph would involve, and of the sources of 
error t o  which the measures would be liable, i t  
was concluded tha t  such a spectrograph would be 
able t o  determine the  radial velocities of faint  
stars with a probable error not exceeding ten 
kilometers for each pair  of plates. 
Improvements in the Observatory at An% Arbor: 

W. J. HUSSEY. 
These consiet i n  the overhauling of the director's 

residence and the installation of instrument shops, 
a new 37-lnch reflector: a single-prism spectro-
graph and a seismograph. 
On Differential Flemure in the Single-prism Spec- 

trograph: R. H .  CURTISS. 
After calling attention t o  the serious effect t h a t  

flexure might exercise in this form of spectro-
graph, Dr. Curtiss described the device adopted 
to  eliminate i t  a t  the Detroit Observatory. -4s in 
the ca5e of the Southern Mills three-prism spectro- 
graph and the illellon single-prism spectrograph 
of the  Allegheny Observatory, the spectrograph 
box i s  supported a t  two points eo placed as t o  
make the  flexure a minimum. With the  Detroit 
spectrograph Dr. Curtiss has introduced the fur-  



ther improvement of making one of thcse supports 
adjustable arid determining i ts  best position by 
actual experiment. 

The Focal Cuwes of the Single-materiul Camera 
Doublet of the rSingle-prism Spectrogrnph of the 
Detroit Obscrcatory: R. H. CLRTISS. 
This paper dealt with a recent inTestigation of 

the focal curves from X 3900 t o  X 6000 of the new 
camera lens mentioned in the title. The collim- 
ator is  an  Isokumat of 27.6 inclles focus and 
1.4 inches aperture. The camera lens has a focus 
ox 16 inchee. Nine different conlbinations of 
colliniator and prism settings ne re  t ~ i e d  covering 
all  cases t ha t  might be ,zdvantageoixs. It r5-as 
found tha t  the deviation from straightness of the  
focal curves was practically the  sanle in all cases 
over a distance of 34 mm. But for the  portion of 
the  curve corresponding t o  the  intervaI h 4000 t o  
X 5900 the deviations ere least for minimum 
deviation settings in the neighborhood of X 4400. 
It ITas found t h a t  the entire region from h3900 
t o  X 6000 could be photoymphed in sharp focus 
upon one negative. 

The Yeto Spectrograph Ueasuriflg Engiize of fhe 
Detroit Obseruntory : R. EI. CURTISS. 
This engine was constructed from designs by 

Dr. Curtiss based upon his experience with instru- 
ments of the  Zeius, Toepfer and Gaertner types 
as well as with one made by the John A. Brashear 
Company for the  Allegheny Observatory after 
designs by Professor Scillesinger. The principal 
features are:  a sector for inclining the engine a t  
any desired angle; a long clocli spring for taking 
up the back-lash of the  screw; a reversible sec-
ondary plate carriage; a motion of rotation of the 
microscope round an axis parallel to the screw; 
the use of an  interrupted reticle and a removable 
reticle holder t o  carry glass reticles of any type. 
The screw of the  engine was made a t  the  observa- 
tory shop and seems t o  possess a remarkable 
accuracy. 

Solar ~Spectroscol~io PHILIPFOX.Observations: 
Results in thrce lines of work mere presented: 

( 1 )  Spectrograms of a dark calciuin fiocculus t h a t  
had a high velocity. ( 2 )  A brief report on the  
work undertalien by Dr. Abetti and the  author on 
the sun-spot spectrum. The photographs were 
obtained with an  18-foot Lit trow spectrograph 
ueed with a n  horizontal telescope of 60 feet focal 
length. The investigation covers the region from 
X 3900 to  h 6500 and includes about S.OOO altered 
lines. ( 3 )  A preliminary rcport concerning a 
comparative study of the spectra of the details 
of the photospheric granulation. 

[N. 8. VOL.XXX. NO.i7T 

The Use of Quartz Fibers for Xicrometer 7Cir.e~: 
PHILIPFOX. 
Spider-threads, while excellent i n  many wags, 

have two disadvantages: they are affected by 
humidity and they are too coarse. It is a difficult 
matter l o  find spider threads rvhose diameters do 
not exceed the  resolving pon7er of the telescope. 
The author has made sorne experinients with 
q u a ~ t z  fibers furnished by Professor E icho l~ .  
There mas no difficulty in finding and nlounting 
fibers t ha t  ve re  one third of the usual diameter 
of spider threads. They are very smooth and do 
not readily retain dust particles, they are easily 
illuminated and are not affected by changes in  
humidity. One fiber has been in use for more 
than a year. 

I n  the discussion tha t  follo~ved this paper a t -
tention was called t o  the fact tha t  owing to  the 
non-elastic qualities of the fiber there was a tend-
ency for i t  t o  vo rk  loose f io~i l  the  mounting, 
under the temperature conditions t ha t  urually 
prer-ail a t  a telescope. 

Some Dynanzical Coizsiderations on Globular {Star 
Clusters: F~ R. & l o u m o ~ .  
The assumption on which this paper \\as base4 

i3 t ha t  the dimensions, masses and relative veloci- 
ties i n  the  globular s tar  clusters are such t h a t  
they maintain essentially constant dimensions. 
Consequently. if thia assumption is sound, when 
two of the three classes of data are  fu~nished by 
obserratione, the  third, e ,  g., the  masses, is given 
by the equational relation which is de-~eloped. 

If ?r is the parallax of the cluster, D the diani- 
eter of tlie cluster in the same units, N the num- 
ber of stars in it, then p, the  average distance 
betneen adjacent stars, is  

If AT =5,000, D =30f, T=ON.O1, which is  t h e  
mean parallax of iifth magnitude stars according 
t o  IZapteyn's formula, we have p= 10.500 astro- 
nomical units. 

-4n important question in  the discussion i s  
whether a s tar  passing through the cluster has 
inany clore approaches to  other stars, and ~~,lieihe;. 
i t  may be prevented from leaving the cluster by 
the general gravitative control of the whole group 
of stars. If R i s  the railius of the cluster in 
actronomical units, the probability. P, tha t  a s tar  
p a ~ s i n g  through the cluster will pass within r 
astronomical units  of a t  least one other s tar  is  



SCIENCE 


With r =10 and the data assumed above, we have 
P=  1/43,000. Hence near approaches in such a 
system are extremely rare. 

The period of revolution of a star in a star 
cluster of approximately homogeneous star dis-
tribution, is 

where Y is the total mass. Supposing Af =5,000 
times the sun's mass and the other data as above, 
we find T =89 X log2years. 

The greatest velocity is 

a t  the center of the cluster. With the data used 
above, V =  1.04 astronomical units per year; or, 
in angular measure, as a maximum, OV.01 per 
year. The apparent angular velocity varies with 
the three-halves power of the parallax. Conse-
quently if the large value taken above is actually 
ten times too great, the greatest apparent angular 
velocity is only 0".0003 per year. If these nu-
merical assumptions be regarded a s  reasonable, 
then sensible relative motions of permanent mem-
bers of star clusters are not to  be expected until 
the observations extend over some decades. 

Achromatic and Apociiromatic Co~nparative Tests 
-fleco.nd Communication: E. D. ROE,JR. 
This paper presented the final results of the 

testing of two objectives, which was outlined a 
year ago in a preliminary communication before 
the society. The two objectives, two-lens type 
achromatic and apochromatic telescope objectives 
of approximately the same aperture and focal 
length, by Mr. Lundin and Steinheil S8hne, re-
spectively, were tested visually on double stars, 
and in the laboratory the photographic knife edge 
test was applied to both objectives with satisfac- 
tory results, while the color curves of the two 
lenses were ascertained by measurements on extra- 
and intra-focal spectrograms. The paper will ap- 
pear in Archiv fa r  Optilc (Berlin). 

Report of Progress on, the Radial Velocity Pro- 
gram of the Lick Observatory: W. W. CAXP-
BELL. 

The programs of observation for the Nills spec- 

trograph attached to the 36-inch equatorial, and 
for the D. 0. Mills expedition to the southern 
hemisphere (Santiago, Chile) have aimed to se-
cure a t  least four spectrograms of every star down 
to the 5.0 visual magnitude, with 3-prism disper- 

sion if possible, and of somewhat fainter stars, 
especially in the southern hemisphere, with 2-
prism dispersion. Up to June 1, 1909, 3-prism 
spectrograms of 882 stars had been obtained a t  
Mt. Hamilton; 200 of these, whose spectra contain 
broad and poorly defined lines, have been rejected 
from the main program for observation later with 
lower dispersion. Excepting these, the northern 
observing program is essentially complete for the 
good summer months; and if next winter, and 
especially next spring, have average weather con-
ditions, the program should be nearly complete 
throughout the twenty-four hours of right ascen-
sion, by June 1, 1910. The D. 0. Mills expedi- 
tions, under Astronomers Wright and Curtis, suc- 
cessively, have observed altogether 530 stars 
brighter than 5.01 visual magnitude and about 
150 stars fainter than 5.00 magnitude, or 680 
stars in all. Correcting for those stars observed 
a t  both Xt .  Hamilton and Santiago, the total 
number of stars whose spectra have been photo- 
graphed is 1,368. The original Mills spectrograph 
was succeeded in May, 1903, by a new Mills spec- 
trograph. All the spectrograms obtained with the 
original spectrograph, and about three fourths of 
those obtained with the new spectrograph, have 
been measured and reduced definitivelv." , and are 
being rapidly prepared for publication. During 
the first period of the D. 0. Mills expedition, in 
charge of Astronomer Wright, covering two years 
of observation, spectrograms of about 200 stars 
were secured. Those containing lines suitable for 
accurate measurement numbered 148, and four 
plates, on the average, were obtained for each of 
these. The results, including all the text, are 
entirely ready for publication in volume form. 
Of these 148 stars, 29, or one in five, have been 
found to have variable velocities. Of the plates 
secured during the second period of the D. 0. 
Xills expedition, under Sstronomer Curtis, about 
one third have been measured and reduced defini- 
tively by Dr. Curtis and his assistant, hlr. Pad- 
dock, while carrying on the work of observing. 
The remainder have been measured approximately 
-that is, utilizing only a few of the available 
lines. It should be said that  only a small pro- 
portion of the spectroscopic binaries discovered a t  
Mount Hamilton and in Chile halve been investi- 
gated. To do this would require several years of 
observing, measurement and computation. 

The Lick Observato~y Dozcble-star 8urvey-~  Re-
port of Progr&%: R. G. BITKEN. 
The program for this survey as originally 

planned contemplated the examination of every 
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s tar  t o  the magnitude 0.0 in the Bonn Durclrrnus-
tcrung frorri t l ~ enorth pole to  declination 22' 
south, nit11 the  o l~j rc toE secuiing data for a 
statistical stucly of doulile starr. Since 1003, 
xvlrcn Piofcssor l i a ~ i , e ylekt the observatory, the  
TPOIIC has Ireen carrled 011 by the author alone. 
T t  slroi~ldbe coinl~lctcdin t ~ v oyears' iirnc, pro-
vlded t h a t  the observing conditions between De-
cember and June a l e  reasonably good. A t  present 
about 8.5 per cent. of the alea has bcen euamincd; 
3,375 c l o ~ edouble stars have been acldtld to  those 
~)revioudyhno~znand of thcse 1,327 are  to  Pro-
fessor Ilussey's credit. One s tar  i n  eighteen of 
those c\aniined has provcd to  be a double with a 
styxxration under 5". I t  appears t ha t  double stars 
n i t h  .L qeparation under 2" arc  far  moxc nmnerous 
t l l a i ~tlroic bctneen 2" and 5". Tile discussion of 
the matcrial t111ts far  collected is  under ~vay,hut 
definit i~e results nil1 not be fortllcoming unti l  
tlie suirey has been eutcndcd t o  the  south pole. 
It is hopccl tha t  .In cupedition suitably equipped 
t o  carry out this plograin may he sent to  South 
Anlerica by the Lick Obxerl atory immediately 
upon tlie conclusion of the  present survey. 

Spcctrogruphic and PhotoqrapAic Observations of 
Con~clo 1908 (Jlorehousc) : J ~ E B E R  I). CURTIS. 
13elneen the dates Fel~ruary23 and IIarch 23, 

1909, one sl i t  spectrogram and seventeen objective-
prism sprctrograms >iTcxresecnred a t  the observa-
tory of the D. 0. &rills expedition. With  the  sl i t  
spectrograph it \$as found possible l o  obtain only 
the  gtrongest of t he  pairs of lines of 11nkno~vn 
origin ~ v l ~ i c h  The wave-characterized this comet. 
lengths of this pair as  derived from the slit spec-
trogram are X 4254.2 and X 4295.4. 

The follo~vingarc t he  nave  length2 as derived 
from the objective-prism plates: X3914.1, X4002.1, 
X4021.3. X4264.0, (X427G.0), X45'26.0 -+r, X4545.0, 
X 4570.2, X 4090.7, h 4716.3. Collccling the difrer-
ences for the three strnngest pzrirs of lines, 
X 4002-21, X 4254 -76, X 4546-70, togcthcr with the  
corresponding angles a t  tbe  comet bdneen  the  
radius vcctor and tllc line connccting the comet 
with thc carth. we liave: 

--.. ---- ... .-
----- - . - . --

-

The objections t o  interpreting the doul~lingof 
these lincs as  a Doppler-E'izcau effect have already 
been stated by Campbell and Albrecht (cf. I~iclc 

Ohscrvatory Rullctin, No. 147). Assuming the 
actual velocities along the tai l  or transverse t o  
the tai l  t o  have bcen the sanle when Deslandres 
and Eoslcr ob\er\ed on NOT~FJII~C~1 and wl~cnthe  
author obselved on March 21, the nlcan of the 
intervals for tlie threc princrpal pairs of lines 
sl~ouldlla%eheen about four tenth-meters greater, 
or less, icspcetivcly, on Narch 21 than 011 No-
\ember 1, whereas tllc ohserved intervals were not 
qnitc. onc tent11 meter grcater on the Iatter  date. 

Tlie ~ a r i o n sspectlal in~agcsare  r ep l i c~sof the  
tail, a s  shown hy the dircct photogrdphs taken 
a t  tlie sarrle dales, as  far a s  can be made out  on 
the  m a l l  scale of the plates. Tn this respect the 
plate of March 20 is of especial Interest. The 
direct photograph on this night sho\+s a marked 
cnrve in the tai l  about half a tlegree from the  
head, a curve whiclr is  duplicated in  each of the 
spectral images. 

Twenty-eight direct photographs of the  coinet 
were also inade during this period, the rnajority 
of them will1 a 64 inch portiai t  lens; Inany of 
these plates sho~vinteresting e\~idenccs of the  
extraordinary activity wllieh charaeterizcd th is  
cornet both before and after perihelion. 

Three Blurs of Great Rudial I'elocity :HEREBD. 
CURTIS. 
A number of stars \+ith proper motions of 1".0 

per year or greater have been investigated with 
the spectrographs of the 1). 0. 3lills e~pedl t ion  
to  the southcrn hemisphere, and in the course of 
th is  norlr three stars have been found with radial 
velocities of unusu,tl nlagnitude. Of thcse tlle 
moat interesrting is  the 3tar Cordoba Zones 5"243 

(a r .4, 6 =-44' 56') whose proper motion=5" '"' 
of 8.7 seconds of arc  per year is the greateqt thus 
far  obser\ed. I t s  n~aqnitudeis 0.2, and i t s  photo-
graphic magnitude about 10 5 ,  so tha t  a satir-
f ,~cloryplate wns iecnred only by prolonqing the 
cxposute time t o  twenty-nine hours on four con-
secutive nights. The Incan of two plates shons 
tha t  the s tar  is  receding from the  sun a t  a ra te  
of 242 km. pcr second. Uslng the Cape value of 
tlie parallay of th is  star, 0".312, with Raptcyn's- " 

values for the proper motion in right ascension 
and declination, and eliminating tlre motion of 
tllc sol:tr system in  accordance with Campbell's 
value, tile resdi jng  space >,e1ocity of tjlis Aar i s  
about 211 lrm. per second, directed toward a point 
whose coorclinatcs are  a =122O, 6 =-60". This 
enormous space rclocit,y seems t o  bc exceeded only 
by the s tar  1830 Groontbridge, which is  traveling 
a t  a ra te  of about 278 k1n. per second to~varda n  
apcx in a=25Oo, 6=--52O. Froln five plates 
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a velocity of recession of 100 km. per second was 
found for the star Lacaille 2957, and a velocity 
of approach of 132 km. per second in the case of 
the star I,acaille 8362, derived from three plates. 

Thirteen Stars h&ng Variable Radial Velocities: 
HEBER D. CURTIS. 
This paper gave a list of thirteen new spectro- 

scopic binaries discovered during the past two 
years in the course of the worlc of the D. 0.Mills 
expedition to the southern hemisphere. Eight of 
the number mere discovered by Dr. Curtis, and 

, five by Mr. George F. Paddock. In  two cases the 
spectra of both components of the system are 
visible. 

Note on the Apparemt TVme-lengths of Lines in  
the Different Spectral Typos and in. Certain. 
Variable Btars: SEEASTIANALBRECIIT. 
In 1906 the author made an investigation of 

the individual spectrum lines in certain spectro- 
grams, with a view of determining whether there 
is a shift of any of the lines which is progressive 
from spectral type to type. A preliminary list of 
lines which undergo such a change, as indicated 

'by the radial velocities obtained from them, was 
published in November, 1906. This investigation 
has been continued intermittently during the last 
two years, and a number of additional lines have 
been found whose positions also change progres- 
sively. 

In  the paper referred to, a comparison was 
made with Mr. Adams's list of sunspot lines 
(Aph. Jour., 24, 1906). The principal result 
of the comparison was the strong indication that 
the physical conditions in the stars as we pass 
from the I!' to the Mb type vary roughly in the 
same direction as from the sun to the sunspots. 
The results for the additional lines are in har- 
mony with the above conclusion. 

In  his first paper the author expressed the 
opinion that for variable stars of large light 
changes similar changes of apparent wave-lengths 
of line might be found, corresponding to changes 
in spectral type from maximum to minimum. 
Measures of the available spectrograms of the 
fourth class variables q Aquilm and 1 Carince were 
tabulated according to phase of light variation 
and some lines in the case of each star were 
found to show a variation dependent upon the 
phase of the light curve. In  general, the direction 
of variakion is such as to indicate a later spectral 
type a t  minimum than a t  maximum, though the 
variation does not in each case take place in the 
same part of the light curve. The change in the 
spectrum of the variable star is probably such 

that the spectrum always has some characteristics 
of more than one spectral type. 

Unpublished Work of the Haruard Observatory: 
EDWARDC. PICRERING. 
Discussion of the Revised Harvard Photometry, 

H. A., 64, 4, pp. 56; ready for distribution. 
Observations on J. D. 3182 with the Four-inch 

Meridian Photometer, H. A., 64, 5, pp. 12; ready 
tor printing. 

Magnitudes of Components of Double Stars, 
H. A., 64, 6, pp. 34; in type. 

A Discussion of the Eclipses of Jupiter's Satel- 
lites, 1878-1903, by Ralph A. Sampson, H. A., 
52, 2, pp. 190; in type. 

Durchmusterung Zones Observed with 12-inch 
Meridian Photometer, 190 pages; in type. 

Maxima and Minima of Variable Stars of Long 
Period, 130 pages; in type. 

Photometric Measurements made with the East 
Equatorial, by Oliver C. Wendell, pp. 56; in type. 

Photographic Atagnitudes of Seventy-two Bright 
Stars, Photographic Observations of Occultations, 
Eclipses of Jupiter's Satellites, Transformation of 
Prismatic to Normal Spectra, Miscellaneous, by 
Edward S. King; nearly ready for printing. 

Statistical Investigations of Planetary Orbits, 
by W. H. Pickering; nearly ready for printing. 

The Zone of Stars, in declination -9' 50' to  
-14" lo', observed by Professor Searle with the 
eight-inch meridian circle, is now nearly com-
pleted. I t  will occupy three volumes of the Har- 
vard Anmals. It will be sent to  the printer this 
autumn, unless unforeseen delays arise. 

The PTmtographic Search for Planet 0: W. H. 
PICRERING. 
The search for this planet was prosecuted on 

plates talcen by the Rev. Joel H. Metcalf with his 
12-inch doublet. Two plates of each region were 
taken a t  intervals of a few days apart. A posi- 
tive was printed from one of these,-and the other 
negative superposed upon it. It was expected to 
detect the planet by its motion during the interval 
elapsed. The planet has not as yet been found. 
This may be due to one or more of three causes: 
( a )  The planet may be unexpectedly faint, or 
reddish in color. I ts  computed magnitude is 13.5. 
( b )  The orbit may be highly eccentric, the com-
putation being based on an approximately cir-
cular orbit. ( c )  The orbit may be highly inclined 
to the ecliptic, and the planet a t  present situated 
far fro111 its node. For various reasons the first 
two causes are not thought sufficiently effective 
to  interfere with the discovery of the planet. We 
might, by analogy, compare planet 0 on account 



of its relative size and position wit11 regard to the 
other planets, to  the sixth or seventh satellite of 
Ji~piter.  Tlie inclinations of the orbits of these 
t ~ obodies are 28" and 2GQ, respectively. Tlie 
region already covered in the photographic search 
extends along the ecliptic for 25", and reaches to  
a maximum distance of 10° to the north and 
south of it. I t  is expected therefore to  make an 
exaii~ination of the higher latitudes next year. 
The number of stars already exanlined in the 
search is estimated a t  about 300,000. 

The Bpectrum of a dleleor: WILLIAJIINA P. 
FLEMING. 
On August 14, 1'300, wliile exaltlining a ship-

ment of plates rcccntly received froni Arequipa 
the spectrum of a meteor was found on a photo-
graph taken with the Bruce 24-inch telescope on 
May 18, 190'3. This must have been an unusually 
bright object, since its trail is xrery intense, con-
sisting of twenty-three bright lines or bands. As 
the photograph has so recently been received a t  
Cambridge no study of the spectrum has as yet 
been attempted. 

Graduation Errors of the Circles of the Biz-inoh 
Trai~s i t  Ctrcle of the U.  N. Naval Observatory: 
J. C. HA&I~IOXD. 
This consisted of a description of the methods 

and results of a thorough examination of the 
circIes tliat is stiII in progress. Tlie circles were 
graduated by the Warner and Swasey Company, 
of Cleveland, and seem to be quite as accurate 
as those of the hest foreign makers. Tlie exam- 
ination brought to  light a periodic elror that 
repeated itself in every ten minutes of arc. This 
was traced to a slight eccentricity of a ratchet-
wheel and has been corrected for circles subse-
quently graduated with this engine. 

The Clock Vaul t  of the  U.  8. Naval Observatory: 
EDGARTILLYER. 
In  this paper, which was read by Professor 

Updegraff in the absence of the author, Mr. Tillyer 
described the devices adopted for maintaining 
constant temperature in the vault in which are 
mounted three Ricfler cloclis. 

On the Construction of Astronomical Photographio 
Objeeiioes a t  the  U. IS. A7aoal Obseroatory: 
GEORGEH.  PETERS. 
Mr. Peters first described the various attempts 

that had been made to install a photographic 
instrument a t  the observatory ni th  the use of 
material already a t  hand, the most notenorthy 
of these being the reassenlbling of the parts of tlie 
old mounting of the 2G-inch equatorial to serve 
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as a moilnting for various camera%. Mr. Peters 
has now undertaken the con~truction of two 10-
inch objectives of about 110-inch focus. These 
ale  of thc type in which three lenses are employed 
with large separations. The curves were com-
puted by Mr. Tillyer and the grinding is being 
done with n machine constructed in the observn- 
tory shop. 

At the annual meeting of 1008 the society had 
appointed a committee on luulinous meteors. This 
comniittce presented a detailed report written by 
its chairman, Professor Cleveland Abbe, giving a 
ri.suin6 of what had previously been done toward 
securing photographs of meteor trails. The vari- 
ous methods and instruments that  have been em-
ployed or proposed were critically exanlined from 
tlie point of view of the astronomer as well as 
from that of the n~eteorologist. The report 
strongly urged the establishment of a network of 
photographic stations about one hundred miles 
apart for the purpose of obtaining a tolerably 
complete record of all the meteors appearing 
within the network.. Automatic instruments of 
as  simple and inexpensive a type as practicable 
were recommended. 

The cornmittce on comets, also appointed a t  the 
1906 meeting, reported orally through its chair- 
man, Professor Comstock. Its attention had been 
given mainly to  the approaching return of Hal-
ley's comet. In  order that this comet may be 
adequately observed i t  will be necessary, on ac-
count of its close approach t o  the sun a t  tlie 
time of maximum brilliancy, to have stations 
widely distributed in longitude. To secure such 
stations correspondence has been had with ob-
servatories in the eastern hemisphere. The Pacific 
Ocean prssents a a ide gag in which no available 
station exists and the committee has assumed the 
task of securing funds for the establishment of a 
temporary station, presumably in the Hawaiian 
Islands. Such funds are now assured in case the 
circumstances of the comet's return render i t  
desirable to send out a party. The appearances 
that the comet wiIl present depend so much upon 
me exact date of its return to perihelion that no 
definitive program of observation can be framed 
before the rediscovery of the comet. It appears, 
howcver, advisable to  separate the observing pro- 
gram into three classes of observations, vie., plio- 
tographic, photonietric and spectrographic, and 
the preparation of a detailed program of these 
divisions has been entrusted, respectively, to Pro- 
fessors Rarnard, Pickering and Frost. It is the 
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purpose of the committee as  soon as i t  has ade- 
quate data a t  its disposal to formulate and pub- 
lish the proposed program under these several 
heads. 

A proposal to change the name of the society 
to the American Astronomical Society was dis-
cussed a t  considerable length. It was the feeling 
of most of the members present that such a change 
would be desirable from some points of view; as, 
however, fears were expressed that this change 
might tend to deprive the society of the great 
benefits that i t  now derives from the attendance 
and contributions of some who engaged altogether 
in laboratory research, it was voted not to  omit 
the word "Astrophysical" from the name of the 
society. 
9 proposal that the society should go on record 

as deeming any attempt to communicate with 
Mars as being unpracticable a t  the present time 
and as deprecating the use of any funds for such 
a purpose was also voted down. The members 
present were unanimous in believing that such 
attempts are useless, but were of the opinion that 
it  would be wise not to dignify with any formal 
action the absurd accounts that have recently 
appeared in the newspapers. 

Upon recommendation by the council the so-
ciety decided to issue a volume giving an account 
of its activities during the first ten years of its 
existence. The council announced that thirty-four 
persons, an unusually large number, had been 
elected to membership at  this meeting; and that 
the next meeting would be held during August, 
1910, a t  the Harvard College Observatory, the 
exact date to be determined later. 

The last formal action to be taken by the so-
ciety before its adjournment was the unanimous 
adoption of the follouring: 

"The Astronomical and Astrophysical Society 
of America, assembled a t  its tenth annual session, 
records its great regret a t  the death of its first 
president, Professor Simon Newcomb. Deeply in. 
terested in the cooperation and mutual influence 
of scientific men, Professor Newcomb was con-
spicuous in the organization and early progress 
of the society, and was a dominant factor in de- 
termining its relation to contemporary astronomy. 
His enthusiasm for the science and his wide 
lrnowledge of its many branches made his presence 
and participation in the meetings of the society 
a perennial inspiration to its members. 

"Professor Newcomb's own achievements in 
exact and theoretical astronomy have already 
become classics in the history of the subject, and 

will constitute his permanent memorial. The 
record of a long and active scientific career is 
closed with the fulfilment of many of his most 
cherished ideas, and we deeply regret that he was 
not longer spared for the further development of 
those subjects to  which he had largely contributed. 

"The society records its profound respect for 
the departed member and directs its secretary to 
transmit a copy of these resolutions t o  his be-
reaved family." 

FRANK SCHLESINQER, 
Editor for the Tenth AnwaZ 3ieeting 

SOCZETIEL3 AND ACADEMIES 
THE ANERICAIi SlhTHEMATICAL SOCIETY 

THE one hundred and forty-fifth regular meeting 
of the society was held a t  Columbia University 
on Saturday, October 30, 1909, extending through 
a morning and an afternoon session. Sbout forty 
persons were in attendance, including twenty-
seven members of the society. 

Vice-president Edward Iiasner occupied the 
chair, being relieved at  the afternoon session by 
ex-presidents W. F. Osgood and H. S. White. The 
following persons were elected to  membership: 
Dr. H. T. Burgess, University of Wisconsin; Pro- 
fessor H. H. Dalaker, University of Minnesota; 
Mr. G. C. Evans, Harvard University; Mr. Louis 
Gottschall, LTew Pork City; Dr. J. V. AfcIielvey, 
Cornell University; Miss H, H, MacGregor, Pank- 
ton College; Mr. H. H. Mitchell, Princeton Uni- 
versity; Mr. U. G. Mitchell, Princeton Cniversity; 
Mr. R. R. Shumway, University of Minnesota; 
Dr. H. L. Slobin, University of Minnesota; Mr. I. 
W. Smith, University of North Dakota. Four 
applications for membership in the society vere 
received. Mr. C. B. Upton, of Teachers College, 
was appointed assistant librarian of the society. 

Resolutions were adopted expressing the sense 
of loss to the society and to science occasioned by 
the death of Ex-president Simon Xewcomb. 

The following papers were read a t  this meeting: 
C. N. Haskins: "On the extremes of functions." 
P, 9.Lambert: " On the solution of linear dif- 

ferential equations." 
Florian Cajori: "Note on the history of the 

slide rule." 
Carl Runge: "A hydrodynamic problem treated 

graphically." 
Edward Kasner : ''The motion of particles start- 

ing from rest." 
G. A. Miller: "Note on the groups generated 

by two operators whose squares are invariant." 
C. N. Moore: "On the uniform convergence of 


