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NATIONAL ACADEM Y,

The annual meeting of the Nation-
al Academy of Sciences was held at
Washington, April 15t0 18, There
wasavery full attendance ol members,
and the different branches of science
were well represented.  We surrender
the greater portion of our columns in
the endeavor to give fair space to the
papers presented.  Theabstracts have
been carefully prepared so s to serve

as a permanent record of the advan--

ces made in different lines of r.csearch,
and they constitute the only report
of the scientific proceedings of the
mecting.  The order in which the
papers were delivered is not followed
in this report. The meeting was
opened by the acting president, Prof,
O. C. Marsh, with a review of the
academy’s official work during the
previous yvcar.
full

This is here given in

ANNUAL REVIEW,
By Pror. O. C. Magsi.

GexTLENEN : The' past vear has
been one of the most eventful in the
history of the National Academy of
Sciences, and, as the duty devolves
upon me of presenting toyou a state-
ment' of what has been done since

our last annual meeting, 1 have
thought the record of sufficient im-
portance (o be given in some detail.
In coming together at this time,
the thoughts of every member will
atonce revert to the great loss which
the academy has sustained since we
last met here, in the death of our
honored President, Professor Joseph

Henry, who died in this city, May
13th, 1878, Of the loss to, scierice
and to the world of one who Bas done’
so mugh to increase the sum of uman
knowledge, and to promote its diffu-
sionamong men, it is not my province
here to speak.  Others more familjar
with the life-work of Professor Henry
will do  justice to this suggestive
theme. It js, however, Jitting to
this accasion, that 1 should allude,
at least, to Professor Henry's great
services to the academy as its presi-
ding officer during the last ten years.

After the death of the first presi-
dent of the academy, Professor Alex-
ander Dallas Bache, in 1867, Pro-
fessor Henry was elected his successor
at the next meeting, in January, 1868.
From that time until he left the chair
at the last annual meeting, in April,
1878, it had been his constant
thought to advance the best interests
of the academy. How zealously he
guarded its good name; how im-
pbartially and wisely he guided its de-
liberations ; and how earnestly. he
stroverto maintain for it a high stand-
ard in science, we can all bear ample
testimony., :

You have already learned that a
short time before the death of Pro-
fessor Henry, a special mark of
esteem was conferred upon him, and
through-*him upon the academy, by
a number of gentlemen, who con-
tributed the generous sum of forty
thousand dollars (840,000), to es-
tablish the Joseph Henry Fund.”
In accordance with the instrument of
gift, this sum is to be held in trust,
and the income from it paid to Pro-
fessor Henry'’s family until the de-
cease of the last survivor, when
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the fund will be delivered to the
academy. The principal is to remain
intact, and the income to be used to
promote  scientific  research.  To
enable the academy to accept and
administer trust funds, will require a
special act of Congress, which, it is
expected, will be passed during the
present session,

The biographical memoir on Pro-

fessor Henry will be prepared by

Professor Simon Newcomb, and pre-
sented to the academy at the next
-annual meeting.

- The academy has recently Jost by
death two other members, Dr. Jured
P. Kirttand, who died in Cleveland,
Ohio, December 10th, 1877, and
Professor William M. Gabb, whose
death occurred in  Philadelphia,
Penn., May 3oth, 1878, I have re-
quested Professor Newberry to pre-
pare the biographical notice of Dr.
Kirtland ; and Dr. Gill, the memuoir
on Professor Gabb.

In accordance with a decision of
the council at the Jast annual meet-
ing, a scientific session of the acade-
my was held at Columbia College,
‘New York, November sth to §th,
1878, The meeting was fully at-
tended, and twenty-two papers were
presented. _

In June of last year. an act of Con-
gress wis passed containing the fol-
lowing clause :

‘And the National Academy of
Sciences is hereby required at their
next meeting to take nto considera-
tion the methods and expenses of

conducting all survess of a scientific:

character under the War or Interior
Department, and the surveys of the
Land Otfice, and to report to Con-
gress as soon thereafter as may e
practicable a plan for surveying and
mapping the territories of the United
States on such general system as will,
in their judgment, sccure the best
results at the feast possible cost ; and
also to recommend to Congress a
suitable plan for the publication and
distribution of reports, maps, and
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documents, and other results of the
said surveys,” '

As this was the first instance in
which the advice of the academy had

been asked by direct act of Cungress, -

the action 0 be taken in response
demanded most careful considertion,

When this law was passed, T was
in Europe, and had no opportunity
to consult with members of the aca-
demy until after my return in August.
Then, the advice of members of the
council and others was secured, and
the best meuns of meeting the re-
quirement of the Government fully
discussed,

The act of incorporation, and the?
constitution of the academy provided
specifically what should be done in
such 2 case. T was required to ap-
point a special committee to consider
the subject.  The report of the com-
mittee, when completed, could, in
accordance with the constitution of,
the academy (Article V., Section 4
be trnsmitted directly to the Govern-
ment, and afterward to the academy
at its next stated session, Inasmuch,
however, as the subject to e consider-
el was of great importance, 1 thought
it better to have the report submitted
first to the academy, before transmis-
sion to Congress, ’

In the appaintment of this special
comumiittee, itwas obvious that 1 could
not properly select as members any
of those who had taken pat in the
controversy hetween the then existing
(_\x()\'crnmcnl surveys s which conten-
tion, it was said, had resulted in the
passage of the faw for the proposed
Feorganization.  Again, the subjects
o be considered by the committee
pertained to mensuration, geology,
and natural history, and I, theeefore,
sclected those who were familiar v ith
these branches of science, namely :
Professor James 1. Dana, whose long
experience as geolowist and naturalist
of the Wilkes Exploring Expedition,
aud subsequent residence in Washa
ington, while preparing his reports,
had especially fitted him to advise on
Government work ; Professor William
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b. Régers, the Nestor of American
geolegys who had had long and
varied-experience with geological and
geozraphical surveys ; Professor L s
Newberry, the State Geologist aof
Ohio, who had spent several years in
the West on government exploring
expeditions under the War Depart-
ment s Professor W, P, ‘Frowbridge,

4 graduate of West Point, who, while

A member of the Corps of Engineers,
served for several years on the Coast
Survey s Professor Simon Neweomb,
whose knowledze of mathematics and
astronomy rendered his advice maost
valuable: and Professor Alexander
Agassiz, whose experience both in
mining engineering and biology made
him S representadve of those de-
partments. -

As the surveys under the War Dé-
partment and the Interior- Depart-
ment were the special subjects for in-
vestigation, 1 addressed letters to the
Seeretary of War and the Secretary
“f the Interior, mforming them that
a4 commitice of the academy had
been appointed v cansider the mat-
tevy and requested any information
As to the scientific survevs under their
departiments they might think propur

"oy before the wcademy.,  In reply,

the Seerctary of War sent a commi
nication from the Acting Chicf of
Enginecrs of the Army, and the Sec-
retany’of the Interior sent reports from
the Commuissioner of the General
Land Oilice, from Professor K V.
Hayden, and from Major ] W,
Powell) all of which were carcfully
considered by the committee.  From
other persons, also, including several
ofticers of the army, and others spe-
cially familiar with the government
survevs, infonmation was sousht, and
valuable suggestions received.  The
committee gave the sebject careful
and conscientious consideration, and
the report received: their unanimous
appronal,

To bring the report before the aca-
demy, a special meeting was called,
in New York, Novembher Oth, and in
the notice ixsued to members, the

clause of the law referring the matter
W the academy was quoted in full,
s0 that every member should under-
stand the subject 1o be considereq,
The report was submitted  to the
Academy at this meeting, and after g
full discussion of three hours was
adopted with only a single dissenting
vote,

After theadfumment of the meet-
ing, I went 1o Washington, and in-
formed the officers of the government
mest interested |oin the proposed
legislation, of the!action of the acad- -
emy; since 1 thought, as a matter of
courtesy alone, they were entitled to
carly information. ~ The President,
the General of the Army, the Secre-
tary of the Interior, the Secretary of
the Treasury, and the Superintendent
of the Coast Survey, all approved of
the plan proposed by the academy.
The Secretary of War, 1 failed 1o sce,
as he was indisposed while I was in
the city.  The Chief of Engineers did
Not approve of the proposed plan.

When the session of Congress
began, in December Tast, I trans-
mitted, in accordance with law, an
ofticial copy of the report to the Pre-
sident of the Senate, and one to the
Speaker of the House of Representa-
tives.  As the law asking the advice
of the academy originated in the
House, T sent to the Speaker, with
the report, the sp cial communica-
tions refating to/hie government sur-
vevs received ffom the Sccretary of
War and the Se ctary of the Interior,
The report of e academy was duly
reeeived by the Senate, and ordered
o be printed.  (45th Cong., 3d
Session,  Mis. Doc, "No. 9.} The
copy sent o the House of Represen-
tatives was  likewise received, and
printed with the accompanying docu-
ments.  (45th Cong., 3d Session,
Mis, Dac. No. 5)

On the transmission of (he report
to Congress, the oflicial action of the
academy in this matter was, of course,
atan end, as the duty required had
been performed. . As a matter of his-
tory, however, I may add that the
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Comniittee on Appropriations in the
House, to whom the report was re-
ferred, "embodied the entire plan of
the academy in a bill (H. R., 6130),
which was duly reported to Congress.
The portion of the academy’s plan
relating to geological surveys, and
the appointment of @ commission on
the public lands became a law.
(Sundry Civil Bill, approved March
3d, 1879.) A member of the aca-
demy, Mr. Clarence King, has since
been appointed by the President
Director of the new Geological Sur-
vey of the United States, and has
entered upon his duties.

In amswering the direct require-
ment of Congress, ina matter of such
great importance, it was clearly the
duty of the academy, as well as its
own interest, to consider the subject
without regard to persous or to par-
tics; and to propose a plan which
seemed to promise the best results,
not merely for to-day, but for the
future as well.  Whether the plan
proposed by the academy to Com-
gress was the wisest and best that
could have Leen devised, under all
the circumstances, may be leit for the
the impardal historian of the future
to decide.

At the meeting of the academy in
April last, a’ resolution was adopted
authorizing the appointment of a
committee to consider a plan pro-
posed by Professor Neweomb, for de-
termining the distance of the sun by
measuring the velocity of light.  In
accordance with this vote, 1 appoint-
ed as members of the commitiee,
President I, A, P Barnard, Profes-
sors Wolcaw Gibbs, Henry Morton,
George I Barker, and E. C. Picker-
ing.  Their report was so favorable
-to the plan proposed, that T sent it
to the Secretary of the Navy for trans-
mission to Congress,

An appropriation of five thousand
($5,000) for the required j:irpose was
thus secured, and the work of con-
structing the necessary apparatus will
be commenced as soon as”the ap-
propriation is available.  The expen-

diture of the funds is entrusted to the
Secretary of the Navy. It is hoped
by those who proposed this plan that
the experiments will; lead 0 2 more
accurate determination of the distance
of the sun than can be obtained by
any other method known to astron-
omy.

Tt the act of Congress establishing
a National” Board of Health, which
became a law in March last, the
academy is requested and directed 1o
co-operate with this board, and report
to Congress at the next session. A
communication  has  bheen reecived
from the president of the board, en-
closing a certified copy of the ac,
and requesting the academy to ap-
point an agency- with which  the
board will confer o carry cut the
provisions' of the law. [ have in-
formed the president of the board,
that the acaderny would co-operate
heartily in the proposed work, but
no other definite action has as yet
been taken.

In concluding this brief hut event-
ful record of the past year, [ must
congratulate the academy upon the
work accomplished, and expecially
upon the cordial relations now exist-
ing between it and  the  vardous
branches of the Government.

SPECTROSCOPIC STUDIES,

By Chakres S Peirer,

Two papers were presented by My,
Peirce, entitled  respectively, *<On
Ghosts in Diffraction Specua”™ and
< Comparison of Wave Lengths with
the Metre,” Tt is well known 1o
users of diffraction spectroscopes that
ghosts of the lines appear in the jm-

ages. For instance, on cach side of
the well-known sodium line, a chost

ofitis seen. These atendants only
appearin spectra produced by diffrac-
tion, and arc not found in the spec-
trwm fromva prism. They are due to
periodic inequality in the ruled lines
of the glass. 11 we suppose that the
screw which makes the ruling s
somewhat eccentric, we shall fin.l
that this cccentricity—so to speak -
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winds down around the screw.  Dut
every diffraction plate which My,
Peirce examined was found to have a
different eccentricity,  Tn the higher
orders ol spectra, the first ghost of
each line becomes relatively brighter.
Mr. Peirce has investigated this sub-
ject from a athematical point of
view, and he presented to the Aca-
demy a series of caleulations based
on the conditions which call forth these
ghosts, and concluding with formule
for determining their positions.

In conjunctien with Mr. Ruther-
furd, Mr. Peirce has been investigat:
ing the relation: of the wave-lengths
of fight to the metre. The object i
o obtain a hasis for measuring the
standard metre.  The metres that
have been issued as standards change
in length after a lapse of time.  The
German metre is said to differ from
the French mewe by one 23,000th.
M. Peirce proceeded on the assump-
ton that the wave-lengths of light are
of a constant value. - We cannot say,
however; that-on that point we are
perfectly certain;  there may be a
variation in wave-lengths if the ether
of space, through which the solar
system is travetling, has different de-
srees of density.  But as yet we are
not informed of such variation,

The idea of using wave-lengths as
a standard of comparison is not new,
Arago has suggested it.  St. Clair
Deville and Mascart made a step in
that direction in the measurement of
the distances between a fiat and a
lenticular surface when the Newton-
ian rings are produced.  But the task
which was undertaken by Messrs.
Peirce and Rutherfurd is more difi-
cult.  Indeed, it seems al first sight
foolhardy to attempt to attain the
measure  of a wave-ength  within
1,000,0ccth of itsell’; to be accurafe
within  1,0coth  of the distance
between the 1 lines that were fur-
merly cansidered difficult of separa-
tion. The definition now obtained
is very much better than was ex-
pected;  the lines themselves are
much finer,
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Certain questions have arisen in
the course of this rescarch. It was
necessary to ascertain whether the
spectral lines were fine enough to
serve the purpose. There was a
doubt as to whether the lines were
displaced by ““ghosts,” and this led
to the mathematical inquiry, pre-
viously alluded to; which has defined
the position of ghosts relatively to the
lines.  Again, it was found needful
that the spectrum to be observed
should be at its maximum of bril-
liance. It had been noticed that two
spectra composing a pair—(that is, of
the sarne order)—are usually of dif-
ferent brightness, the right side spec-
trum differing from the left side one.
This was specially true of spectra ob-
tained from ruled glass; those from
speculum metal were not so notably
diverse in brightness.  Examination -
showed that this chamcteristic was
due to g difference in the sides of the
groove ruled in glass” The diamond,
in ploughing through the surface,
raises a bur on the side of the furrow,
and, hence, makes the two sides of
the cut of unequal height. At first
it'was ‘attempted 1o remove this im-
perfection’ by rubbing off the bur;
but it was found that the material of
the bur went to fill up the groove,
and thus rendered the glass plate un-
serviceable.  But, by first filling the
groove with black-lead, then polish-
ing off the bur, and finally removing
the black-lead, plates were obtained
that gave spectra of the utmost bril-
liancy, and the right and left spectra
of each pair did not differ in bright-
ness from eich other. ,

Mr. Peiree also Gave the particulars
of other improvements recently made
in spectroscopic apparatus.  Oné of
these invalved the constryction of .
glass circles, and the work was so
delicate that a well-known  instru-
ment maker had failed in four at-
tempts. A method was deseribed by
which the accumte focussing of the
heliostat—a matter of great impor-
tance—had  been wtisﬁlctori]y at-
tained,
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. In the experiments for ascertaining
the relation of a wave:length to the
metre, use was made of a line be-
tween D and E; the first prominent
line after D. The probability of error
with the instrument, as first con-
structed, was one 200,000th of 2
owave-length; but better results are
anticipated from improved. methods.
Lines on polished metal serve excel-
lently for the measurements; you can
see down to the bottom of each line,
The comparator used had heavy ways
of cast iron, cemented down with
plaster of Paris to a block of marble,
Carriages run on the ways, bearing
microscopes and scales.  The:details
of the apparatus cannot be properly
explained without diagrams. Minute
precautions are taken to prevent dis-
tortion.  The experimenters have
succeeded in measuring a number of
decimerre scales by centimetres. The
probability of a single error is within
the fiftieth part of a micron. (A
micron is as much smaller than a
.millemetre as the latter is less than a
metre.)  Mcans have been deviserd
which keep the apartment, where the
experiments are made, at a fixed
temperature, within one-tenth of a
degree of Fahrenheit.  With a suffiv
cient number of observations, and the
use of apparatus having their Jatest
improvements, these - experimenters
hope to attain the object of their re-
search, and limit the error to one-
millienth part of a wive-length.

ECLIPSES OF JUPITER'S
SATELLITES.
By Pror. E. C. Pickerine.

As compared with other methods
of obtaining the distance of the sun,
the calculation from the eclipses of
Jupiter’s satellites has the advantage
of directness and simplicity.  Given
an_exact knowledge of the speed of
light, and accurate observations on
the cclipses of the Jovian system, and
the distance of the sun could be de-
termined with equal exactness. But
there are certain difficulties in the

way of accurate observation of these

eclipses; it is not easy to fix the exact’

moment of the disappearance or re-
appearance of the satellite.  ‘The
eclipse is not an instantaneous phe-
nomenon, such as we might conceive
of if both satellite and primary were
mere points in space, instead of large
masses of matter.  The eclipse of a
satellite begins with its entrance into
the penumbra, .in which the primary

cuts off part of the Tight of the sun,

and hence the amgant of light re-
flected by the satellite is- diminished.

It is also true that at fist only a part

of the satellite enters the eclipse. T'o
our ecyes, the appearance is, simply,
that the satellite grows more and
more faint, and at last is lost to view,
But we cease to see it because of its
faintness, before its actual disappear-
ance by total cclipse has taken place,
We cannot assign an exact numerical

relation to the difference of time be- -

tween the observation of disappear-
ance and the moment of total eclipse,
because the disappearance is con-
nected with adventitious circums-
stances, such as the condition of the
atmosphere, the altitude of the planet,
the definition and power of the tele-
scope, the tmining and capacity of
the eye of the observer. It may be
mentioned that a screen, to cut off the
light of the planet, is found useful in
securing a view of the satellite when
the light fiom the latter is much di-
minished. - -

Professor Pickering has adopted the
photometric method for making these
observations.  This method should
give us the proportion of light fur-
nished by the satellite during the times
when it is in process of disappearance
and of reappearance.  Another,satel-
lite is selected for the purpose of com-
parison with the satellite that isto be
cclipsed. A double image is ob-
tained by means of a Nicol's prism,
and the light of the satellite that i to
be eclipsed i taken in terms of the
light from the other satellite, In’
making the comparisons, the prism
is turned so as to show what amount

wiied




