
proachecl. Fishes of the high seas intercept 
many; still more become the food of the large 
fishes of the banks and coasts, and of such is 
especially the cod. That voracious fish rises 
to them and inflicts p e a t  slaughter. 

The later changes of the larva into a minia- 
ture eel are especially remarlcable. Instead of 
growing larger, the little fish grows slnaller 
and smaller, so that an individual that  had 
been over three inches long may shrink to a 
length of not more than two inches, and the 
ribbon-like form may dwindle into a thread-
like body. Increase is concentrated into 
growth sideways and with this the diaphanous 
character is lost. Meanwhile, "pigment is de- 
veloped, first on the end of the tail, later on the 
neclc, and lastly over the greater part of t he  
dorsal and lateral aspects." 

The gradual changes thus indicated have 
been segregated by Schmidt into six groups 
or stages, based on specimens obtained by him. 

During all the gradual metamorphosis so 
illustrated, and which takes a full year for 
completing according to Schmidt, "the larvze 
do not take any nourishment." This absti- 
nencc from food has been determined by Grassi 
and Calandruccio and A. C. Johnsen, as well 
as Schmidt. Johnsen " investigated over 
thirty specimens from the North Sea and the 
Danish waters and found the alimentary canal 
empty in all of them." 

The young eels or elvers that in spring com- 
mence their ascent of the streams, which be- 
come their homcs, nlust be the offspring of old 
eels which left the streams not during the last 
autumn, but the one preceding tliat; conse-
quently, about a year and a half must inter- 
vene between the time a parent eel begins a 
journey to fulfill her procreative duties and 
that  when the offspring is ready to take up  its 
life under similar conditions. This is a his-
tory very different from any ordinary &h7s, 
and so far  as known unique outside of its 
genus. 

The growth of the eel i n  fresh water has 
this year, 1908, been elucidated by Mr. Gemziie 
from exainination of the scales? 

Gem&+ (I<.J.),"Age and Rate of Growth of 
the Eel," Rcp. Dan. Biol. St., XIV., p. 10-39, 
tab. 14, 1908. 
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The young eel lives and grows for some time 
without scales. Indeed, " i t  has lived in 
[Danish] waters two years, reckoned from 
the time it arrives as mont6e (glass-eel, elver) 
in its early migration"; i t  is then about 5' 
inches (18 cni.) long. The scales grow only 
during the warm months (June to September) 
and the intervals of arrest of growth differ- 
entiate the growth of the respective years. 
The early years are passed with a yellowish 
belly. " The females beconie silver later, 
scarcely before they are six and a half years 
old, the majority not before they are seven 
and a half years, and many indeed only be- 
come silver when they have been eight and 
a half years" in  fresh water. If to these 
figure, ive now add a year and a half for the 
time the eggs are being matured and the 
leptocephalus stage developed, i t  appears that 
an eel must be from eight to ten years old 
before i t  assumes the livery of maturity and 
descends into the ocean to reproduce its kind. 

THEO.GILL 
SAIITIISONIANJNSTIT~TIOS 

-. .. --

THE ASTROA70d.IZCAI~ AND ASTIZOPITYSZCAL 
SOCIETY O F  ANERIGA 

TEE ninth meetir~g was held a t  the Hotel Vic-
tory, Put-in-Bay, Ohio, August 25-28, 19.08. I n  
addition to the reading of papers, the society 
appointed two committees: one on luminous 
meteors, consisting of Messrs. Abbe, Elkin and 
Peck; the other on comets, consisting of Messrs. 
Comstoclr, Pickering, Rarnard and Perrine. 
Officers were elected as follows: 

President-E. C. Pickering. 
First rice-president-G. C. Comstoclr. 
Second Vice-president-W. W .  Campbell. 
8rcretnry-ST'. J .  Hussey. 
Treasurer-C. L. Doolittle. 
Couoz~lzcilors for 1908-10-W. J. Rumphreys and 

Frank Schlesinger. 
We give below a list of papers presented a t  the 

society's sessions, together with brief abstracts: 
Pormulas used for the Eeduetion of Satellite 

Obse~vatio?zs:ASAPEHALL. 
Doolittle's Measures of the Hough Double Stars: 

G. W. Houa~r. (Published in l'opular Astron-
omy.) 

The Blandard Clock at the 	U. 8.Naval Observa- 
tory:  W. S. EICHELRERQEB. 



In  December, 1906, in  an address before the 
American Association for the Advancement of 
Science (SCIENCE, Atarch 22, 1907, p. 451), I pre-
sented a table showing the daily rates of the 
standard clock of the U. S. Xaval Observatory, 
Riefler Sidereal Clock No, i0, from February 8 
t o  May 12, 1004. 

This clock was enclosed in an air-tight glass 
case and was mounted in a vault where the tem- 
perature was artificially controlled. However, 
during the period mentioned i t  w-as found impos- 
sible to prevent air from leaking into the case 
so that a nearly uniform pressure was maintained 
by pumping out 1 or 2 mm. a day. The mean dif- 
ference between the computed and observed daily 
rates for that period was O"015. 

DAILY RATE OF RIEFLER SIDEREAL CLOCK NO. 70 
-

Date 1 B 1 Obs. Rate / Comp. Rate / 0- C 

1905 mm. 
Feb. 6.6 68110.6 68114.4 68117.5 68120.6 680.524.5 
Mar. 1.7 680.5 

6806.3 679.510.5 67913.5 67918.3 67825.5 67828.5 67831.5 678Apr. 2.6 677.57.6 67713.5 67717.5 67720.6 67724.5 67727.5 677May 2.5 676.57.5 67612.5 67616.4 67619.5 67623.6 67625.6 675.5June 1.5 6755.4 6759.5 674.513.4 673.516.4 67319.5 

Immediately following the period named, we 
succeeded in making the glass case air-tight and 
during the past four years have had practically 
no trouble from leakage of air. I therefore desire 
t o  present to this society a discussion of the daily 

clock rates of this same clock from February 6 
to June 19, 1905. 

The follo~ving table gives the dates of observa- 
tions, the mean pressure in the clock case, the 
observed daily rate, the computed rate and the 
dlderence between the last two. The change in 
the pressure is due to a progressive change in the 
temperature of the clock vault. The computed 
rates are obtained from the formula 

+ 08.00255-Os.01247 (B-67imm.5) 
-OS.000366 ( T -April 14.5) 

deduced from a least-square solution of the ob- 
served daily rates. The mean difference between 
the computed and observed daily rates is  Os.009. 

The behavior of the clock can also be shown 
from the clock corrections during the same period. 
Each clock correction depending on ten or more 
time stars has been reduced to April 15.0 by the 
rate formula given above with the following result: 

CORRECTION TO RIEFLEB SIDEREAL CLOCK NO. 70, 

APRIL 15.0 


Date of Observation Clock Correction 

1905 	 s. 

February 6.5 -14.33 
10.7 -14.29 
17.5 -14.30 
18.3 -14.29 
20.0 -14.28 
24.5 -14.34 

March 10.5 -14.40 
13.5 -14.37 
15.5 -14.33 
25.5 -14.36 
27.5 -14.40 
28.5 -14.44 
29.5 -14.45 
30.5 -14.44 
31.5 -14.38 

April 8.5 -14.38 
13.5 -14.40 
14.6 -14.43 
17.5 -14.39 
18.5 -14.40 
19.5 -14.42 
20.5 -14.42 
22.5 -14.40 
24.5 -14.40 
27.5 -14.36 

May 2.5 -14.30 
12.4 -14.39 
19.5 -14.41 
22.4 -14.42 
23.5 -14.45 
24.4 -14.44 
25.5 -14.45 

June 1.5 -14.44 
2.5 -14.42 
9.5 ' -14.42 

19.5 	 -14.44 
Mean -14.39 



The mean of the residuals obtained by subtract- 
ing -14R.39 from each of the above clock cor-
rections is Os.04. 

Observations were discontinued for some weeks 
beginning the latter part of June, so that, in order 
to show how well the clock correction could be 
predicted a new rate formula was deduced using 
the observations from February 6 to June 1. 
Using this rate formula 

+ Os.00207-ds.01230 (B-677mm.5) 
-OS.000373 ( T  -April 14.5) 

and the clock correction for April 15.0 as 
-14\39, the predicted clock corrections for Jqne, 
1905, were obtained as given in the accompanying 
table : 

CLOCK CORRECTIONS FOR JUNE, 1905 

1 Sid. / Predicted 1 Obsened 1 0-0 
Date 1 Hour Correction Correction 1 

1 8 , 5 
June 1.6 1 16.8 -14.04 -14.06 ( d o 2  

2.5 16.6 14.03 14 01 $0.02 
3 . 6  10.5 14.01 0 -0.03 
8.5 16.3 13.96 13.91 4-0.04 

Nean 1 -13.886 1-13.882 / *0.03 

Illuminatiolt of the Reflex Zemith Tube: C. L. 
DOOLITTLE. 
As the instrument was originally constructed, 

the field was illuminated by a small electric lamp 
placed outside the tube, the light from which fell 
on a diagonal reflector in the axis of the instru- 
ment. The mirror was only eight inches from the 
micrometer threads. The result was that when 
the thread was not practically in the axis the 
reflection back and forth from the under side of 
the prism and the mercury surface produced a 
feathery appearance in the threads, making it  
impossible to obtain a sharp image of the same. 

After considerable discussion and some experi- 
menting the following plan was adopted: 

The smallest electric lamp obtainable-some-
times called a dental lamp-is placed in the axis 
of the instrument, six inches above the mercury 
surface. This is held in place by a thin strip of 
brass attached to the tube in such a way that i t  
may be readily removed in case repairs or re-
moval of the lamp are called for. The current is 
furnished by a dry battery, and the brightness 
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controlled by a rheostat. It is all of home con- 
struction and gives perfect satisfaction. 

On the Oonstancy of the Period of the Variable 
Star, 1\15 (Librae) KO. 33: E. E. BARXBBD. 
This is one of the Harvard cluster variables 

and has been under observation with the 40-inch 
for nearly ten years. The period derived from 
these observations is 

The period was independently determined from 
normal observations a t  intervals of one or two 
years. The deviations among these values did not 
exceed On.065. Though this is approximately 
progressive with the time, it  is not believed to 
be real. 

An observation of the variable a t  its most rapid 
light change is subject to  a probable error of 
about zk 1.2 minutes, which, when three or four 
normals are employed, is reduced to 2 0.5 minute. 

The light curre shows that  the star, after re-
maining faint for a large part of its period, 
rather suddenly begins to brighten and in one 
hour has reached maximum. It remains but a 
short time a t  maximum. The decrease for the 
first half hour is almost equally as rapid as the 
rise. I t  then fades slou~ly for the next six or 
eight hours to minimum. The entire light change 
is about 1.2 magnitudes from ISmf t o  14" 2. 

+ -
The Photoheliometer: CHAS. LANE POOR. 

By an arrangement with Professor Frost a 
%-foot photographic heliometer was mounted 
upon the tube of the 40-inch Yerkes telescope. 
The lenses were 2 inches in aperture and were 
specially made for this work by Brashear. The 
centers of the lenses were a t  a fixed distance 
apart and this distance was so adjusted as to  
make the photographic images of the sun overlap. 
The common chord of these overlapping images 
is a measure of the diameter of the sun, and 
slight variations in the diameter produce rela-
tively large changes in the length of the chord. 

During 1907 a series of photographs were taken 
by Mr. Fox, but owing to bad weather the number 
was rather limited. They were suficient, how- 
ever, to test the value of the method and to show 
the general lines upon which an instrument 
should be built. 

A Possible Third Body 4% the System of Algot: 
R. H. CURTISS. 
Spectroscopic determinations of the center of 

mass velocity of the eclipsing stars of Algol indi- 
cate strongly that three bodies enter into this 



system about the center of mass of which the 
eclipsing pair revolve in a nearly circular orbit 
with a radius of not less than 89,000,000 km., 
a period of 1.899 years and an epoch of minimum 
radial velocity a t  the date, 1901.86. 

'l'he variations observed in the eclipse period 
of this star, as  well as  those suspected in the 
eccentricity, are possibly largely due to perturbs-
tions arising in such a system. 

As a consequence of the orbital motion of the 
center of mass of the eclipsing pair a variation in 
the time of light minimum with a range of ten 
minutes and a period of 1.899 years should be 
shown by photometric observations. 
Aohromatia a~tdApochromatic. Cornparathe Tests. 

Preliminary Oommunication: E. D. ROE, JR. 
To test them side by side, two visual telescope 

objectives, each of the two-lens type, a n  achro-
matic and an apochromatic of 2:-inch and 2%-inch 
aperture and 44 inches focal length, were ordered 
by the writer in March of Mr. Lundin, of the 
Clark Corporation, and of Steinheil Sijhne, of 
Munich, respectively. Hartmann's Foucault knife- 
edge test as  described in the Astrophysical Journal 
for May was tried by Dr. Saunders and the writer 
on Mr. Lundin's objective, both visually and pho- 
tographically. Color screens were used for testing 
chromatic aberration. Four photographic plates 
of the objective were secured. The objective 
showed high excellence under these tests. For the 
laboratory manipulations and appliances involved 
the writer is greatly indebt,ed to his colleague, 
Dr. Saunders. Nounted on a 6: inch Clark equa- 
torial with clock-work, the writer has tested the 
objective on double stars with splendid results. 
As the Steinheil objective was only recently re-
ceived, the investigation is as yet unfortunately 
incomplete. Preliminary examination, however, 
raises the expectation that this objective will 
accomplish what its maker intended i t  should. 

0%a quick Visual Nethod of redetermining the 
Focus of a large Vkual  Refractor when. used 
for Photography with a Color-soreem: E. E. 
BARXARD. 
Such a large telescope as  the 40-inch refractor 

of the Yerkes Observatory changes its focus 
largely from changes of temperature. But the 
photographic focus of such an instrument, where 
a color-screen is used, having once been deter-
mined, can a t  any time be redetermined accu-
rately, regardless of temperature changes. 

The following is the method: Find the photo- 
graphic focus by the usual method of exposure 
on the stars. Insert in an adapter on the plate- 

holder a high-power eyepiece with graduated scale 
on the tube. With the plate-holder set a t  tho 
scale reading giving the best result, focus care-
fully with the eyepiece on a star, and record the 
reading on the scale of the eyepiece. At any other 
time, disregarding the temperature, etc., the plate- 
holder is set a t  the original scale reading for the 
best focus, the eyepiece is inserted cnd the visual 
focus read off. If i t  is so many millimeters 
shorter or longer than the original visual reading, 
the plate-carrier must be moved in or out by that 
extent. The plate will then be in the best focus 
for the moment. If a spider line is inserted in 
the eyepiece and is brought into the focal plane 
with the star, then any other observer can a t  any 
time determine the focus in  a minute's time by 
bringing a s tar  and the wires into focus and 
making ths  proper connections. 
On the Focal Chmges ilz N o ~ a  Persei m d  on the 


Focus of some of the Wolf-Rayet Stars: E. E. 

BARNARD. 
In  A. N. No. 4232, Dr. J. Hartmann finds that 


the spectrum of Nova Persei changed t o  the neb- 

ular condition in the fall of 1902. In 1906 i t  had 

again changed and was similar to that of the 

Wolf-Rayet stars. Observations in the rather long 

interval were lacking to show when the change 

from the nebular spectrum occurred. 


Observations of the focus of this star were made 
a t  the Yerkes Observatory with the 40-inch in 
1901, 1902 and 1903. They show a change in 
accordance with Dr. ~ a r t m a n n ' s  spectroscopic 
observations. 

The focus rather suddenIy became nebular about 
the first of October, 1902, when i t  was a quarter 
of an inch longer than for a star. This lasted 
until the middle of November of the same year, 
when it slowly returned to the stellar focus, be: 
coming stellar about February, 1903. The last of 
these focal measures was made September 28, 
1903. The result was -0.03 inch. This value 
was so small that the sign was not considered real, 
But for the fact that Dr. Hartmann found the 
Nova had finally reached a condition similar to  
that of the Wolf-Rayet stars, i t  may have a 
stronger significance than I supposed, for I find 
that those of the Wolf-Rayet stars I have ex-
amined, with the exception of one case, have their 
focus slightly shorter than for an ordinary star. 
The focal measures, therefore, verify Dr. Hart-
mann's results and show, furthermore, just when 
the change in the spectrum of the star occurred. 
Appromimate Ephemerides of Fixed Stars: G. 0. 

COXSTOCE. 

http:1901.86


EN. S. VOL.XXVIII, No. 728 

When only a moderate degree of precision is 
required, apparent places of the fundamental 
stars covering a period of many years may be 
given in very compendious form. Two tables of 
such places will be published elsewhere, one giving 
the coordinates of Polaris within a second of arc, 
for a period of twenty-five years, the other show- 
ing the apparent places of fifty equatorial stars 
for a similar period. The probable error of a 
right ascension for these clock stars is about two 
tenths of a second of time. 
A New Form of Btelhr Photometer: E. C. PICK-

EBING. 

In  this new form of stellar photometer, an 
artificial star is formed by allowing a small elec- 
tric light, run by a storage battery, to shine 
through a minute hole, placed in the focus of a 
small auxiliary telescope. This telescope is placed 
a t  right angles to the main telescope and a piece 
of plane glass set a t  an angle of 45" reflects the 
artificial star into the eyepiece. A piece of opal 
or ground glass is placed over the hole, and the 
light of the artificial star is varied by moving the 
electric light, along the axis of the small telescope, 
by a known amount. The scale of the instrument 
accordingly depends on the law of the square of 
the distances, instead of on the laws of polarized 
light, or on the empirical law found for wedge 
photometers. 
0%the Character of the Light Variations of a 

Ilerculis: FBAXK SCHLEBINGER. 
This star has long been thought to be an irreg- 

ular variable with a period of 35 to 40 days and 
with rapid fluctuations near minimum. Frost and 
Adams have shown i t  to be a spectroscopic binary. 
I n  the spring of this year i t  v a s  placed upon the 
observing program of the Mellon spectrograph of 
the Allegheny Observatory and Professor Piclrer- 
ing kindly agreed to have i t  observed simultane- 
ously a t  Hailiard with the photometer. Our 
spectrograms were measured and reduced by Mr. 
Baker, who deduced a period of 2.05 days for the 
velocity variations, very different from that as-
signed to the light variations. In discussing these 
observations with Mr. Baker i t  occurred to  us 
that  the star might be an Algol variable. The 
character of the spectrum and the form of the 
orbit (especially the small eccentricity) and most 
of the observations concerning its light, are in 
conformity with this idea. Mr. Wendell's observa- 
tions a t  Harvard showed that this surmise is 
correct, and further proved the existence of a 
secondary minimum, so that the star is more 
properly of the Beta Lyrs  type than of the Blgol 

type. With the help of a diagram i t  may be 
shown how all the observed phenomena concern-
ing this star can be explained and how the er-
roneous conclusions concerning the period and the 
fluctuations a t  minimum arose. The case is inter- 
esting as showing the intimate connection between 
photometric and spectrographic observations, the 
true character of the light variations being first 
indicated by the latter. 

Photographic Light-curve of: the Variable Star 
BU Cassiopeh: J. A. PARKHUBST. 
A lantern-slide was shown of the mean light-

curve of this star derived from 86 extra-focal 
images taken with the Zeiss 6-inch doublet be- 
tween October 19, 1906, and April 5, 1908. The 
plates were measured with a Hartmann r r  Mikro-
photometer" and reduced with the writer's "ab-
solute scale." The observations were best repre- 
sented by a period of ld.9498, giving a correction 
of -06.0008 to Miiller and Kempf's period. 

The range in magnitude found mas 0.47, from 
6.52 to 6.99. Compared with Miiller and Kempf's 
range of 0.33 (5.93 to 6.26)) this gives a color-
intensity of 0.59 magnitude a t  maximum and 0.73 
a t  minimum; the difference being similar to that 
found for other variables of short period. The 
star's spectrum is F 3 C on the Harvard classi- 
fication. The radial velocity, as determined from 
9 one-prism plates taken with the Bruce spectro- 
graph and 40-inch refractor, is about -7 km., 
with but slight variation between the different 
plates. 

This star has about the smallest range of any 
well-attested variable, but presents no difficulties 
to  the extra-focal method. 

(To be published in the Astrophysical Journal.) 

On the Irregularity of the Proper Uotion of the 
Xtar Krueger 60: E. E. BARNARD. 
From observations with the 40-inch refractor 

of the Yerkes Observatory, the parallax of 
Xrueger 60 was determined. The resulting ~ a l u e  
was T= + 0".247 & 0".010. This agrees closely 
with the values determined by Dr. Schlesinger 
and also with that by Dr. Russell, the three 
values being: 

Barnard + 0".247 2 0".010 
Schlesinger + 0".248 7 0".009 
Russell f0".258 7 ON.013 

One of the components of Krueger 60 is a 
rather wide double star, found by Professor Burn- 
ham in 1890, of the magnitude 9.3-11.0. The 
distance between the components is about 3$", 



and they are in  rapid orbital motion. During the 
investigation for parallax, i t  was found that  the 
proper motion of the larger star, as determined 
from comparison with other stars, was slowly 
changing its direction, having in the past six or 
seven years changed about 8" or QO, from 239" 
to  247'. This is undoubtedly due to  the orbital 
motion of the two stars. It shows that  the small 
star must have a rather large relative mass. The 
masses of these two stars can be accurately de- 
termined by measuring the position of A, with 
reference to  near-by stars. 

The Cbelostat Telescope of th,e Dominion Observa- 
tory: J. S. PLASKETT. 
This paper contains a description illustrated 

by lantern slides of a new installation for solar 
research a t  Ottawa. A celostat and secondary 
mirror, each of 20 inches aperture, feed a concave 
of 18 inches aperture and 80 feet focus. Owing 
to local conditions the beam from the concave 
has to pass under the secondary mirror to  a focus 
in the basement of the observatory. Notwith-
standing the different and less advantageous con-
ditions the solar definition is in general yery good, 
much better than obtained with the refractor 
more suitably situated. The ccelostat is covcred 
by a house, moving back on rails and the beam 
passes through a shed and short tunnel to the 
focus. Both house and shed are thoroughly 
louvered. A gratlng spectroscope of the Littrow 
form, with Brashear 6-inch objective of 23 feet 
focus, and Michelson plane grating ruled surface, 
44 X 44 inches, arranged to rotate around its 
optical axis, will be used with this telescope for 
spectroscopic investigation of the solar rotation, 
sun spots, etc. 

Camera Objectives for Epectrograpks : J. 8. 
PLASKETT. 
This paper contains an account of tests for 

definition and flatness of field performed on a 
number of different types of lenses used in and 
especially made for spectrographic work. The ad- 
vantages of some new forms by Brashear and 
Zeiss over tltose previously used is illustrated 
diagrammatically. For work with a single prism 
a new objective by Brashear with widely sepa-
rated elements, both of the same material, light 
crown, gives the best field, while for three-prism 
work another single material by Zeiss, in this 
case of the prism material, performs most satis- 
factorily. Neither of these forms can be used 
with larger angular aperture than f/10. For 
shorter focus lenses the Zeiss Tessar seems to be 
most suitable. A description of the effect upon 

the definition and flatness of field of changing the 
separation of the elements will be given. 

The Distribution of Eruptive Prominences ow the 
Bolar Disk: P~ILIPFox. 
This communication reviews a paper presented 

to the American Association for the Advancement 
of Science a t  the Chicago meeting on "The De-
tection of Eruptive Prominences on the Solar 
Disk" and summarizes the observations on their 
distribution as  follows: 

Spot birth is always accompanied by and gen- 
erally preceded by eruptions. While the spot 
continues wtive the prominences will be present, 
generally following i t  a t  the edge of the penumbra. 
Spots beginning to decline are also accompanied 
with eruptions which will be seen a t  the ends of 
the bridges. In  the case of complex spots where 
we have a large leader spot and another a t  the 
tail of the stream the eruptions follow the pre- 
ceding spot and precede the following spot and 
are seen among the smaller spots of the stream. 
Eruptions are rarely seen preceding the leader 
spot and as seldom found following the trailer. 

The eruptions about the spot groups are prob- 
ably due in part to the interference of the whirls 
about the spots. Judging from the direction of 
motion indicated by the whirls of calcium and of 
hydrogen shown on the spectroheliograms, and 
from motion in some of the prominences, I fin$ 
the direction of the whirls in the northern hemi- 
sphere as counter-cloclcwise and cloclcwise in the 
southern. 

The Work of the Nautical Almanac Ofice: M. 
UPDEQRAFF. 
Th?American Ephemeris and Nautical Almamo 

is  one of five similar publications, and was first 
issued for the year 1855 a t  Cambridge, Mass., 
under the direction of Lieutenant (afterward 
Rear-Admiral) Chas. IS. Davis, U.S.N. The Am- 
erican Nautical Almanac Office was established 
in the year 1849, was removed from Cambridge, 
Mass., to Washington, D. C., in 1866, and after 
occupying from time to time various quarters in 
the Navy Department and elsewhere in the city 
of Washington, was located in the main building 
of the new Naval Observatory in 1893. During 
the first forty-eight years the Almmac had four 
superintendents, and during the remaining eleven 
years six directors, the title of superintendent 
having been changed to director in 1893. 

Professor Simon Newcomb, U.S.N., was super-
intendent and director for twenty years, 1877 to 
1897, and during that time there were published 
under his direction eight volumes of the "Astro- 



nomical Papers" of the Arnericcoz Epkerneris as 
well as the yearly volumes of the Ephemeris 
during that time. During the past eleven years 
the accuracy of the co~nputations for the Ephem- 
eris tias been improved, a catalogue of zodiacal 
stars publ~shed, and orbits and ephemerides of 
certain new satellites of the planets computed. 
The nest volume to be issued is that for the year 
1912. It is intended hereafter to leave out the 
lunar distance tables, to insert tlie epherrlcrides 
of about 300 additional fixed stars, and to sub-
stitute for the Struve-Peters constants the con-
stants adopted a t  the conference of directors of 
national ephemerides held in Paris in May, 1396. 
Among minor changes which are under consid-
eration may be mentioned: 

( a )  Moon culminations given for loxver as well 
as for upper culmination. 

( b )  A more convenient arrangelnent of ephem-
erides of satellites of the planets. 

( c )  Ephemerides of the brightness of the planets 
in terms of stellar magnitudes. 

(d )  hpheinrrides for physical observations of 
the sun, moon and planets. 

Tlie second edition of the American Nautical 
Alnzanac for 1909 will contain a star list and map 
for the use of navigators, and i t  is hoped later on 
to add certain table9 and ephemerides for the 
convenience of surwyors and engineers. 

Definite suggestions as to  possible improvements 
in the Ainericuia Ephenteris and Nautical Almanac 
from astronomers, navigators and others who 
make practical use of that publication, are de-
sired, will be carefully considered and should be 
addrcsscd to "The Director, Nautical Almanac, 
U. S.  Naval Observatory, Washin~don, D. C." 

The American Nautical Almanac Office cooper- 
ates with the British Wautical Allnanac Office in 
certain lines of work, ancl is also a t  present 
cooperating with Professor Simon Newcomb, 
U.S.N. (retired), in his lunar researches and in 
a revision of the orbit of Mars. Tlie present 
superintendent of the Naval Observatory, Admiral 
Wm. J. Ilarnette, is disposed to promote tlie 
cooperation of tlie Departm~nt of Astronornical 
Observations of tlie Naval Observatory with the 
Nautical Almanac Onice, eipecially as regards the 
meridian worlr of the observatory and the places 
of the fixecl stars given in the A merican Ephemeris. 

The distributing list for the Aa~rrican RpAem- 
eris and ATaz~ticnl Al?ntcnac has recently been 
enlarged by more than 50 per ccnt., and that for 
the "Astronomic;~l Papers" has been more than 
doubled. The former publication is sent to 
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libraries, thougli not, as a rule, to individuals, 
while the "Astronomical Papers" are widely dis- 
tributed to scientific Inen and institutions through- 
out the world. 

A considerable number of sets of the "Astro- 
nomical Papcry," eight cluarto volumes bound in 
cloth, are now available for free distribution, a3 
also are a number of volumes and parts of vol-
umes for the completion of sets, carriage free 
within the limits of the United States. There are 
also several hundred copies bound in cloth of an 
interesting and valuable book on "Astronomical 
Constants," a snpplen~cnt to the American Ephem- 
cris for 1897, which will be mailed free to  those 
who apply for it. 

The ~~ut>licationsof the Nautical Almanac 
Office are no longer sold by the office. On October 
1, 1900, the sale of these publications was trans- 
ferred to the superintentlent of documents, Gov- 
ernment Printing Ofice, Washington, D. 6. 

On an Ilzfinite Universe: G. W. Houcn. (Pub-
lished in I'opztlar Astl-onornu.) 

The I,u?ninosity of the BI igkter Lucid Btms : 
GEOXGCC. COMSTOCK. 
Parallaxes have been determined for about three 

fourths of all stars brighter than magnitude 2.5. 
These are here utilized to determine the intrinsic 
brightness of each sue11 star and to derive from 
these a curve showing the relative frequency of 
occurrence of the several degrees of luminosity 
among the stars in question. A tlleoretical dis-
tribution curve for these luininosities, derived 
from the hypotheses with regard to stellar dis- 
tribution that are commonly made, is shown to 
be widely divergent from the curve above found. 
The cause of this divergence is sought in the 
hypotheses upon jvhich the theoretical curve is 
based and i t  is shown that the theoretical and 
observed distribution* may be brought into agree- 
ment by either of the following suppositions: 

( a )  Tlie intr insiei~l l~ brightest stars are not 

widely cllstributed through space, but inanifest a 

distinct tendency to cluster about the sun. 


( b )  There is a sensible absorption of light in 

its transmission through space, of such avrrage 

amount t l ~ a t  a star having a parallax of a tenth 

of a second appears one magnitude fainter than 

i t  ~vould appear in the absence of absorption. 


Photogr.up7~ic Delcrininafions of Stcllar Parallam 
zoi t l~ the Ye~Lcs Refractor: FRANKScnr,~s-
IULCB 

Tlr i~  paper is an infornlal report on work done 

with the 40-inch Yerkes telescope under the 




auspices of the Cjarnegie Institution, from 1903 to 
1905. The methods and precautions adopted for 
making the photographs and for measuring and 
reducing them were described in some detail and 
the results exhibited for twentythree stars. This 
paper is to be published in the Astrophysical 
J o u r a l .  

dleasuremewt of Starlight with a Selenium 
Photometer: JOELSTEBBINS. 
This paper presents the results of experiments 

on the use of selenium in stellar pl~otometry. 
It is well known that the crystalline form of 
selenium decreases its electrical resistance when 
exposed to light. m e  method is to cast an extra- 
focal image of a star upon a selenium surface, 
and note the effect by means of a galvanometer. 
Using a 12-inch telescope, i t  has been possible to 
measure first and second magnitude stars with 
about the same accuracy that is obtained in 
visual methods. Tests with brighter artificial 
lights give a probable error of less than one per 
cent. for a single measurement. 

In the course of a year the sensibility of the 
apparatus has been increased one hundredfold, 
and i t  is hoped that further improvements in the 
elimination of disturbing factors will produce 
extremely accurate results. 

Spectrographic Observutio~as: E. B. FROST. 
A favorable report may be made upon the re-

sult of re-annealing by the original malrer, M. 
Parra-Mantois, of Paris, of the three large flint 
prisms first inade for the Bruce spectrograph and 
discarded on account of lack of homogeneity. 

The star 46 (Upsilon) Sagiltarii, which has 
been qualitatively studied by Miss Cannon a t  
Harvard, and was found to be a spectroscopic 
binary by Campbell some years ago, has recently 
been observed, and a number of plates have been 
measured by Dr. D. V. Gutltrie. IIe finds a range 
of velocity from + 55 km. to -25 kin. The 
bright lines are not conspicuous on our plates, 
and can be seen with certainty only on the thir- 
teenth plate. 

Observations of the fainter coinponent of [ Ursce 
Majoris (Mizur) have been continued for several 
months, the measures being made by Nr. Lee. 
A careful study by the writer has failed to bring 
out a regular periodicity in the radial velocity, 
and the indications are that more than tv,o bodies 
are involved. 

Mention was made of certain new spectroscopic 
binaries : 

@ Sagiltarii ( l R h  39'", -27' 0'), of Orion type, 
which shows a large range of velocity. 

p l'riar~guli (2" 4", + 34" 31'), Ia&, whioh was 
suspected from preliininary examination here, and 
established by measures of the same plates a t  
Columbia University by Professor S. A. Mitchell. 

55 t7rsce Majoris ( 1lh 14", + 38" 44'), Ia2, 
found by Mr. Lee; range thus far: 40 kin. 

a Andro,nedce (231133", + 42"43'), of Orion 
type, found by Mr. Barrett, probably of rather 
long period. 

The Figure of the Sun and Possible T7ariatiolas 
in  its Si6e sad Shape: CHAS. LANEPOOR. 
The first part of this paper contains a rbuin6 

of the more in~portant investigations of von 
Lindenau, Secchi, Au~vers, Newcomb and Am-
bronn. In practically every case the original 
reductions showed periodic variations in the diam- 
cter of the sun. Aulvers discussed an immense 
mass of meridian circle and heliolneter observa-
tions and reached the conclusion that the sun is 
sensibly a sphere and that the observed variations 
are due to personal and instrumental causes. 
This conclusion, however, was reached only by 
attributing variable personal equations to the 
different observers. 

The second part contains a retabulation and 
rediscussion of the heliometer observations used 
by Auwers and of those made by Schur and 
Bmbronn. I t  is here shown that these observa- 
tions indicate a periodic variation in the shape 
of the sun, the period being the same as that of 
the sun-spot cycle. The observations of Schur 
and Ambronn were also investigated for short 
period vibrations by means of the method of 
"Time Correlation" as  developed by Nemomb. 
These observations indicate a semi-permanent fluc- 
tuation in the shape of the sun having a period 
of about 28 days. 

Resulls of l'holomelric Iuvcstigcrtiuns: E. H. 
SEAR~CS. 
Light-curves were shown for RS Draconis, 

VY Cyg?zi, RV Tauri, SU Andromeda, RS Bootis, 
52.1907 Ophiuchi and 43.1907 Drucouis. All are 
interesting and unusual types of variation. The 
last four are of the so-called Antalgol type with 
periods ranging from ten to sixteen hours. 

In  addition, tltere was presented a simple and 
general method of deterrdining the circular ele-
ments and relative dimensions of a binary system 
on the basis of a n  observed light variation of the 
Algol type. The arrangement of the method is 
such that the light-curve corresponding to the 
first approximation for the eleinents and dimen- 
sions must be tangent to the observed curve a t  
two points. Differential formulz can then be 
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used for in~proving the agreement of the cal-
culated and observed curves. The application of 
the method to a considerable nuruber of cases can 
be facilitated by tlie use of tables. 

The I'emperaizcre Bradzer~ts o[ the Atmosphere 
and an Attempt to Account for t h e  Upper 
Inversion: W.J. H U M F I T R I , ~ ~ .  
During the past few years many sonnding bal- 

loons, equippcd rvitll regist ri ing apparatus, hale 
been sent up from different places and uuder 
dilferent conditions to altitudes ranging from 
twelve to tn  cnty kilornci ers, arid observations 
have bccn secured indicating a alitision of the 
explored airnosphere into the following t1lrc.e 
regions : 

f. A layer some 3.000 metcrs thick next the 
surface, in wfrich the change of temperatuie with 
elevation is irregular and often locally reversed. 

2. A legion of fairly unifornl and rapid tem-
perature decreases with elevation extending from 
tlie top of the first layer to tho high cirrus clouds. 

3. The upper inversion, or Olrc region above 
the cirrus clouds, when the temperature slo\rly 
increases with elevation. 

The upper inversion is due primaiily, but not 
~vliolly, to long wale radiation from the earth 
as a planet, and to uhich water vapor is a black 
body. When the ternpprztture of the high atmos- 
phere is 218' C. absolute, i t  cnn be shown that 
the temperature of the effective radiating surface 
is about 260" C. absolute. 

Effect of Irtcrcusing the Slit 	Widtlt on tlie Acczl- 
racy of Radial l'elocity Dclernziriatzons: J .  S. 
PLASEETT. 
Experiments a t  Ottawa have shonn tllirt e.c. 

posure time is almost proportio~~allgdecreased 
with increase in slit width to about 0.075 mm. 
Six spectra of Orionis were made for each of 
four slit widths-0.025, 0.038, 0.050 and 0.075 rnm. 
-at three different dispsrsions. The accictcntal 
errors of setting, as measured by the probable 
errors of the velocity from a single line obtained 
from tlie six plates in each series, are only slightly 
increased, scarcely a t  all in the higher dispersion, 
by increase in slit width to 0.075 nim. A further 
discussion sho~vs that  the incrensc of systematic 
error, so far as i t  rnay be dcierrnincd from the 
limited number of platcn, is also small with high 
dispersion, although quite marked for s slit 
0.075 mm. wide with low dispersion. Tbese some- 
what unexpected results show that fox stars with 
single lines the slit may be much widencd without 
much loss of accuracy and with a considerable 
saving in exposur~ time. 

Tks  Algol by st en^, 1:T Persei: R. S. DUCAN. 
With a Pickering polarizing photometer with 

sliding achromatic prisms, a series of 14,045 
settings on RT l'ersci was completed in February, 
1908. hIost of tllc obser-c~ations were made with- 
out a recorder. 

The period is obtained from nineteen more or 
less thorooglily observed minima. 

The mean curve shows a priinary minimum of 
1.33 magnitudes' range and a sccoudary of 0.16, 
each lasting about four and one quarter hours. 

Tllr curve betneen minima is not a straight 
line. After recovering fiom primary minimum 
tfrc cur\e iises slcadily until i t  reaches t l ~ e  point 
niidway between the minima, and from that point 
decreases very little uni il seeori(lai y rninirnum 
begins. 

The re5idnals show a constant corxeetion for 
tlie night, depending on the average hour angle 
a t  which the observations weie made. 

The eccentricity and inclination are small, t l ~ r  
two stars are nearly of the same size, one has 
six tinles the intrinsic 1u1irino;iiy of the other, 
and the radius of the orbit is three times the 
radius of tho stars. 

Obserucxtions of the TolaJ Solar Eclipse of Jan-
uary 3, 1008: W. tT7. CAMPBELL. 
The paper summarized the more interesting 

results of the rvorlr of the Crorker Expedition 
from the Lick Observatory, wit,h lantern-slide 
illustrations copied from tlie original negatives. 

The corona was rather remarkable for the great 
number of long, straight and slender streamers 
cutending in all directions. There war a con-
spicuous conical pencil of radiating streanlers, 
near position angle 7S0, whose vortex, if on the 
sun's surface, mould lie within the largest sun-
spot group visible on January 3. 

By far the greater part of the coronal light 
came from the areas lying within two inches of 
the sun's edge. 

Polarigrapliic negatives showed the existence of 
strong polarization in the coronal light, even up 
to  the very edge of the sun. 

A spectrogram with continuously ~noving plate 
recorded the changing spectrum of the sun's edge 
as the edge was gradually uncovered by the moon. 

The spectrum of the corona was essentially free 
from absorption lines. Several new coronal bright 
lines were discovered. The nlaximum of contin-
uous spectrum of the corona was displaced toward 
tlie recl fronr that  of the solar spectrum, indi-
cating a lower temperature in the corona than in 
the photosphere. 
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The plates for the intra-mercurial planet search 
recorded more than 300 stars, including some of 
the ninth magnitude. All were identified as  well- 
knoxn stars. It is felt that the Lick Observatory 
observations of 1901, 1905 and 1908 bring defi- 
nitely to a conclusion the observational side of 
this problem, famous for half a century. It is 
not contended thaz no planets exist in the intra- 
mercurial region, but i t  is believed that  undis-
covered planets do not exist in sufficient numbers 
to  provide the mass necessary to  explain the 
anomalies in the motion of Mercury and the other 
minor planets. 

F'alue of the Solar Parallax frolrz PT~ofographs 
of Eros taken in 1900 with the Crosley Re-
flector: C. D. PERRISE. 
The following determination of the values of 

the solar parallax is based on 823 images of Eros 
and the images of surrounding groups of stars 
contained on 281 photographs. These photographs 
were secured on eighteen nights from October 6 
to December 24 inclusive. 

The value of the solar ~ ~ a r a l l a s  obtained is 

8".8034 i: ON.0025. 

The meamremenis and reductions were made 
under a grant from the Carnegie Institution by 
Mrs. Moore and Miss Hobe. 

The general results will be published in a Lick 
Observatory Bulletin, and a full account of the 
work by the Carnegie Institution. 

HAROLDJ- CORY 
F. H. SEARS 

THE COST'OCATIOS Wl!!RK .CTEETZATG8 O F  
BCZESTIFZC SOCIETIES 

TIIE American socia cia ti on for the dd\7aneement 
of Science and the national scientific societies 
named below ail1 nzeet a t  the Johns Hopkins 
University, a t  Baltimore, during convocation week, 
beginning on December 28, 1908. 

A~nericalt Association for the Advalzcememt of 
flcience.--Retiring president, Professor E. L. 
Nichols, Cornell University; president-elect, Pro- 
fessor T. C. Chamberlin, LTniver~ity of Chicago; 
permanent secretary, Dr. I;. 0.Howard, Cosmos 
Club, Washington, D. C.; general secretary, 
Dr. J. Paul Goode, University of Chicago. 

Local E ~ e c u t i ~ c  Comfitiftee.-William H. 
'Cl'elch, M.D., chairman local committee; Henry 
Barton Jacobs, M.D., chairman executive com-
mittee; William J. A. Bliss, secretary, Joseph S. 
Ames. William B. Clark, R. Brent Keyser, Eugene 
A. Noble, I r a  Remsen, John E. Semmes, Francis 
A. Soper, Hugh H. Young. 

tS'eclioie A. Zatl~enzatics axd Astrortomy.-Vice- 
president, C. J. fieyqer, Colun~bia Uni~ers i ty;  
secretary, Professor G. A. Xiller, University of 
Illinois, Urbana, Illinois. 

Section B, P7~ysics.-Vice-president, Professor 
Carl E. Guthe, State Univereity of Iowa; secre-
tary, Professor A. D. Cole, Vassar College, Pough- 
keepsie, N. Y. 

B~ction C, Chemistry.-Vice-president, Professor 
Louis Iiahlenberg, University of SVisconsin; sec-
retary, C. H. Herty, University of Korth Carolina, 
Chapel Hill, K. C .  

Section D, Mecha?zical Science and Ettgineering. 
-Vice-president, Professor Geo. F. Swain, Massa- 
chusetts Institute of Technology; secretary, G.  W. 
Bissell, Michigan Agricultural College, East Lan- 
sing, Mich. 

Section E, Geology and Geography.-Vice-presi- 
dent, Bailey Willis, U. S. Geological Survey; 
secretary, F. P. Gulliver. Norwich, Conn. 

Section F, Zoology.-Vice-president, Professor 
C. Judson Herrick, University of Chicago; secre-
tary, Professor Morris A. Bigelow, Columbia Uni- 
versity, Xew York City. 

Bectio~t G, Botany.-Vice-president, Professor 
H. 11. Richards, Columbia University; secretary, 
Professor EI. C. Cowles, University of Chicago. 
Chicago, Ill. 

Beetiom H ,  dn2hropology.-Vice-presidmt, Pro-
fessor R. S. Woodworth, Colunlbia University; 
secretary, George R. Pepper, American Museum 
of Natural History, h'ew Yorlr City. 

Section Z, Social and Econovlic 8ciettce.-Vice- 
president, Professor G. Sumner. Yale Universitr; 
secretary, Professor J. P. Norton, Pale University, 
S e ~ vHaven, Conn. 

Section H, Physiology and E~perilnental Yedi- 
cine.-Vice-president, Professor Win. H. Howell, 
Johns Hopkins Unirersity; secretary, Dr. Wm. J. 
Gies, College of Physicians and Surgeons, Columbia 
Unirersity, Xew York City. 

Section L, Education.-Vice-president, Professor 
John Den ey, Columbia University; secretal y, 
Professor C. R. Mann, TTnirersity of Chicago, 
Chicago, 111. 

Tihe Atnerican Society of h'atzira1kts.-Decem-
ber 31. President, Professor D. P. Penhallow, 
MeGill Tinirersity; secretary, Dr. I-I, 3lcE. 
Knon-er, The Johns Hopkins Zvfedicnl School, Bal- 
timore, &Id. Cerztral Branch. President, Professor 
R. A. Harper, University of Wisconsin; secretary, 
Professor Thomas G. Lee, University of Riinnesota, 
&Iinneapolis, Minn. 

The America)$ Naihernatical Sooietg.-December 


