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-

b. 0, February 25, 1890,

Sir: fh conformity with the requirements of’the act of incorpora .

tion approved March 3, 1863, I have the honoi: to submit herewith a

A : report of the operations of the National Acadomy of Sciences daring
the past year, ) « o

Very respectfully, ’

0.0C M ARSH,
President of the Nat- ral Aeademy of Sciences,
) The PRESIDENT oF THE SENATE.

.
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REPORT

or

THE NATIONAL ACADEMY OF SCIENCES.

The National Academy of Sciences was established by, act of Con:
gress in March, 1863, with power to frame its own constitution, select™~
its own members, and provide in other respects for its continnance and
successful operation,

The object of the Academy i8 to advanece science, and especially to
investigate, examine, experiment, and report on any subject of science
or art whenever called upon by any department of the Government.

The Academy zontains at present about 100 members, and these bave
all been selected for their original rescarches in science. They repre-
sent within their ranks nearly every department of knowledge, and
their services, in accordance with the charter of the Academy, are
always at the disposal of.the Government, without compensation,

’ SESSIONS OF THE NATIONAL ACADEMY,

During the past year, the Academy has held three sessions.  The first
was the regular annual meeting held in Washington, D. C., April 16 to
19,1889 ; the second was a scientific session, in Philadelphia, November
12 to 14, 1889, and the third was a special session in Philadelphia, -
November 13, 1889. , '

STATED SESSION. -
HELD IN WASHINGTON CrTy, APRIL 16 TO 19, 1889.

The Washington session was held in the National Museumw, the pres-
ident, Prof. O. C. Marsh, presiding.
The.following members were present during .he se:%gn:

Abbe, : Cook, G. H. - Hilgard. Newcomb.

Abbot.
Allen.
‘Barker.
Bell. -
Billings.
Brewer.
Brooks,
Brush,
Obandler, 8. C.
Coffin.
Oomstock.

Cope.
Dutton.
Ferrel.
Gibbs, W.
Gilbert.
Gill.
Goode.
Gould.
Hague.
Hall, A,
Hall, J.

Hill, G. W.
Hyatt.
Langley.
Marsh,

Mayer.

Meigs.
Mendenhall.
Michelson.
Mitchell, 8. W.
Morton.

Newberry.

Peirce.
Peters.
Powell.
Pumpelly.
Putnam.
Remsen. S
Rowland, %{.
Schott.
Walker.
Wood.
Wright,.

5
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At this session the following papers were read and discussed:

1. PeIrcE, C. S.: On Sensations of Color.

2, GipBS, W., and HARE, H. H.: Notice on the Mothod
Study of the Action of Definitely Rolated Chemica
(Read by Dr. Hare.)

3. Copg, E. D.: On the Plioc
Discussed by Messrs. Gilbert and Cope. )

4. Topp, D. P presented by S. Newcomb: On Composite Coronagraphy.
Discussed by Messrs. Langley and Pcters. v

5. PEIRCE, C. 8.: On Determinations of Gravity.

6. Corg, E. D.: On the North American Proboscidia,

7. HaLy, A., Jr.; presented by G. J. Brush : On the Mass of Saturn. Discussed by
Messra, A. Hall, G. W, Hill, Poters, and Nowcowb, ) 3

8. REMsEN, Ira: On tho Rate of Reduction of Nitro-compounds.’

9. REMSEN, Ira: On Somo Connection between Taste and Chemical Composition.

10. MexoesnaLy, T. C.: Recent Researches in Atmospheric Electricity. Discussed
by General Greely. . )

11. MICHELSON, A. A.: Measurement by Light Waves. Discussed by Mr. Rowland. *

12, Rogers, W. A.: Additional Experimental Proof that the Relative Coefticicnt of
Expansion between Baily's Motal and Steel is Constant between the Limits
7.ero and Ninoty-five Dogrees Fahr. (Read by title.)

13. MicugLsox, A. A., and MoRriLEY, E. W.: Onthe Feasibility of the Establishment
of & Light-wave as the Ultimate Standard ol Lungth: Discusged by Messrs.
Poirco, Rowland, and Michelson.

14. CHANDLEE, S. C.: On the General Laws pertaining to Stellar Variations.,
Digcussed by Mossrs. Gould, G. W. Hill, Newecomb, Chandler, and Peters.

-15. PerERS, C. H. F.: Review of the Trivi

16. NEWBERRY, J. S.: On Crotadeous Flora of North America
Cope and Newberry.

17. HITcoCOCK, ROMYN preeented by A.
Violet. (Read by title.)

18. Wavrcort, C. D.; presented by R. Pumpell’y: The Plane of Demarcation
between the Cambrian and Pro-Cambrian Rocks, Discussed by Mr. Newberry.

19. Toop, D. P.; presented by S. Newcomb : Rep
dition to Japan, 1887.

20, REMSEN, [Ra: On the Nature and Com
title.)

21. ABBE, CLEVELAND! Terrestrial Magnotisu.

22, Brooks, W. K.: North American Palagidie.

23, Brooks, W. K.: Developuent of Crustaced.

and Results of a Systematio
1 Compounds upon Animals.

ene Vertebrato Fauna of Western North America.

%

al Names in Piazzi's Star Gatalogue.
Discussed by Messrs.

ort of the American Eelipse Expe-~
position of Double Halides.  (Read by

(Read by title.)
(Read by title.)
(Read by title.)

ELECTIONS.

The election of officers, for a term of 6 years, took place on Wednesday,
April 17, 1889, and resulted as follows: )
President, Prof. O. C. MARSIL
Vice-President, Prof. 8. P’. LANGLEY.
Home Secretary, Prof. ASAPH HALL.
The following members were gelected for the couneil for the ensuing
year: Messrs. G. J. Brush, B. A. Gould, M. C. Meigs, S. Newcomb,

Ira Remsen, and F. A. Walker.

Hall: Spectrum Photography in the Ultra-

El
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RECOMMENDATIONS FROM THE COUNCII

The following r i '
a recommendations fromthe ¢ il w '
Academy's A the council were adopted by the
3). gmt the assessment for the ensuing year be 85
S".;;” lfdt t]he propns.cd changes in the deeds of trust of the Draper and
mith funds, authorized by the resolution adopted last ye  nde
witely postpened. 7 ast year, be indefi

HOME SECRETARY'S REPORT.

The h ecr % i {
ome secretary submitted the following report for the past year
L ) ast year:
The eur y April 16, 1889,
) urrent business of the Academy has been carried on as in £
seurs , xd on as in former
Th inti i
o g?rmtmg{ of the memoirs has made some progress.  Part 1of Vol
: ! ) i . aress. i ol
v has ;ecn printed, but owing to delay in getting the plates only o1
b bee ited, but o : @ the plates nm
These l( é}”;?l\ seventy-seven copies were delivered to the Academ :
' : o N . ! st . '-
" ';:;,\ Q \\QAH nearly all distributed to members and foreign a y
ates. iine oy v el
16 prinzing of Part 11 of Vol. 1v has not been beg o
of delay with tho drawings, * The diawi ot been begun on account,
delay wil : gs, 1e drawings are now completed,
printing of Part 11 will begin soon i} leted, wd he
In accordance wi i
] accordance with the direction of the council, tl inti
third volume of biographical memoirg. was 1 AN
\ ne of ‘$.was beenn a year ago,
hind vo ¢ year ago, and the
J oirs of \} illiam B. Rogers, Edward Tu  .man Ed\\‘w;l’I: I o
James C. Watson, and James B. BEads, have lm’*n 1 ‘lt l“ Tl”m,
James ©. ¥ , and Eads, have wwinted, 1080
e s“i Il)]:).lx(;fse\ enty-nine pages of print.  IFive hundred copies have
ruck o , and are held by the printers, Judd & Detweile nti
the volume is completed. etlen, il
The g [
n l;,tannual of the Academy referred to in Rule xi1 has been unide
» ‘ ¢ Acaden 3 3 _ der-
S0t ;) mlmn the constitution, rules, and list of members, and has been
ach year sost of printi i oy il |
e 1 L)L AT, T'lll‘? cost of printing and distributing this aunual is
B 4 year. 1e publication of thi i th ua
‘ 3 i his matter-again in the ¢
ahout 8 ar. | n again in the annual
l-e:](]er ttl the president has been thought bv some of the members t »
3 - » QAR M ) . . l : -S )
ner ! 1€ mmu.ll.unnm,e.sm.ly, but.the seer cary has not thought hi (
self atdiberty to discontinue it. ) .

REPORTS OF COMMITTEES,

Mr. Gi { : i
qn\,mmul])bsl, for th: committee on the clection of foreign associates
g ted a report recommending the electi " Li : Don
amnted ¢ ) . election of Lieut. Gen. Don
oy I;(\”’)‘;“ei, d:wlctor of the Geodetic Survey and the Census of Spaiu
¢ sident of the intermatipn: itt - wei " res,
) atpnal committes of we ‘
The foreign secr ip! , weights and measures
seeretary was autloriz A demy
A ed to cast the vote of th

4 J e Academy
for thz‘:t, gentleman, who was declared elected ey

At Mr. L: 78 T ] itteo or
o nm‘u_xhglleys lc(lue.st‘ the committee on reserving public lands
B ‘4 . . -0 . ’ ' ’ ) ’
ar.Mount Whi bey, California, for scientilic purposes, was

SEN,

continued.
. .
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Tho home secretary, for the committee on pubﬁﬁon, made a state-
ment concerning the printing of the memoirs, and expressed the hope
that the style of printing might be improved in the future.

Mr. Gill; representing the committee on publications of the Academy,
reported progress. S

The president and Mr. Coffin mado statements concerning the action
of the committee on the relation of the Academy to the Government.

The board of direction of the Bache fund presented a report, which
was read by Mr, Gibbs and accepted. (See Appendix D, p. 37.)

Mr. Newcomb submitted the report of the board of trustees of the
Watson fund. This report was aceepted. (See Appendix D, p. 48.)

THE JAMES WATSON MEDAL.

At a public session of the Academy, held on the evening of April 17,
1889, the second James Watson gold medal and the sum of $100in gold
were presented to Prof. Edward Schinfeld, director of the Bonn Observ-

atory, Germany. .
At the same session, a biographical memoir of the late Prof. Spencer

F. Baird was read by Dr. Billings.
NEW MEMBERS,

At this meeting, the following new members were elected : Prof. Lowis
Boss, Prof. Charles 8. Hastings, Prof. Arthur Michael, Prof. Sereno
Watson, and Prof. Charles A. White.

NEW FOREIGN ASSOCIATE.

Lieat. Gen. Don Carlos Ibafiez, of Madrid, Spain, was elected foreign
associate of the Academy.

TREASURER’S REPORT.

WASHINGTON, D. C., April 16, 1889.

StR: The committee appointed to audit the treasurer’s accounts and
to compare them with the report made by the committee upon the
securities held by the Academy respectfully report that they have ex-
amined the books and the accounts of the treasurer, and that they have
compared the vouchers with the disbursements reported, and have com:
pared the receipts with the record of dues received from members and
with the record of interest received from invested funds of the
Academy, and find the same to be correct.

IrRA REMSEN.

8. C. CHANDLER.

G. W. HivLL.
Commilice.

To the PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES.

STETATUS

REPORT OF THE NATION4L

REPORT.

SIR: I have the honor to transmit, hci'éwith

‘ : my financial report ;
treasurer of the National Academy of Scie treport as

nees.,

1. General fund.

Balance brought forward from April 17, [R=8

Received daring yoar ..., ... . T oo

........................................ 503. 26
‘ Total to be accounted for..._.. ... T
Disbursements during year .......... . .o i
O e 306, 05
.Bul:lm:o cash on hand .. ... . ‘. S 0.77
Available balances = *$377.77 4+ 2500.in 3.65 l)();l;i-&i .................... e
2. Bache fund.
Ralauco brought forward fic i
tala 7 m April 17, 18 b
Roceived during year ..., ... : b R oo
......... e eeee e 13,080,783
Total to be accounted for...... ... ' '
............. e D, 634,55

Disbursements during year

2, 133. 60

Balanco cash on hand

Available balaneo == t’.'s‘ll.(";-'): ........... T 500095

3. IWatson fund.

Balance brought forward from April 17, 1588

Received during year ... .__.. I i,
......................... ceeeen R36.74
‘ Total to be accounted for...... ...
Disbursements during year............ . e N
SR T e e 12,735, 40
‘Bnlnnce cashonhand .._...... .. __.
Available balances = § $198.39 + 51,500 in 3.65 l);)-ll-(il; ----------------- e
] 4. Draper fund..
Bul:t{rcn brought forward from April 17, 1888 2
Received during the year..... ... ' S "0
| 200, 00

Total to be accounted for

Dishursements during the year ..._...... ... T e

.......................................... 35,33

Balance cash on hand ..., ...
Available balances — $»1-‘SO.31~[-$260 reservo, T ’ oA

'; .Ié'.:lti due secretary from general fund
neludes transfor of 1,500 Diatri . :

L ¢ §1, istrict of Columbia 3.65 :

1 336 duo Bache fund from Philadelphia Citv'b(;;;l o7 bnds o Watson fand
§ 100 due to accompany Watson medal, ’ .

ACADEMY o SCIENCES, 1889. J ‘
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5. Smith fund.

i1 17 £939. 10
Balance brought forward from April 17, 1#%88

seived QUTINE FOAT coovvevnavcerereancianeceen
Rcwl ; §1,263.10
2532

1,237.78

Total to Do ACCONRLEd fOT oo oo sourssoconeasconrensaresceesen o
Disburgements during Year ..c.eeccveme ciacse seaveconanes -

Balance cash on hand ... q‘ ;;.... r.‘ et eemmmnacm—ncaaa e
705 SRH rve,
ilable balances = 8705.78 4 $5632 rese ‘ ) -
ﬁv;()miled acconnt current, with vouchers, is herewith submitted.

Very respoctfully, J. W, BILLINGS,

Treasurer, National Academy of Sciences.

To tho PRESIDENT OF THE NATIONAL ACADEMY OF SCIENCES,
REPOR’T ON SECURITIES.

The following report of the committee to examine securities held by

the Academy was read and approved:
WASHINGTON, D. C., April 16,_ 1889.

Stk : The committee appointed to inspect and verify Fhe b(‘n;d'svz?ut((l)
gecurities and other property of the Natioual“\cadeln‘) begs leave
report that it has performed that duty on April 11, 1889. N

The bonds and securities of the Academy at presc,nt (le?posme(‘ p). !
treasurer at the Washington Safe Deposit Uompz\uyg oihcej 9101 enn-
gylvania avenue, were inspected and verified individually, and were
found to correspond to the list in the treasurer’s book.

1. Bache trust Jund.

Unitod States 44 per cent. registered bonds ;-.4:2;, ;gg
United States 4 per cent. registered bqndn.... SRR »'1: e
City of Davenport 6 per cent, 10an. .ooeceeiemmemmnnnene znnn

City of Philadelphia G per cent. loan

s 7,550
.Total Bache fund 4 ,
Also, land warran No. 62740 for 160 acres of land in Missouri.

y 44 d warrant o O G &

2, Joseph Henry fund.

A i any insurance cn lives and
vi ho Pennsylvania company for in
n agreement with the \ : n : . o ane
gl"uutin«' annuities as to the final disposition of the Joseph Henry
= (=2 N

#40,000. 3. Watson trust fund.

26, 200

United States 4} per cent. registered bonds 2 o
i se istered houds. ... ..o .ol it iiinal - 5

United States 4 per cent. registerac ‘ - 0
C:rt.iﬁcntes of stock of Michigan Mutual Life Insurance Compgdy... 6, 70

: reeeoaneeee 13,700
Total Watson fund.... .ot ceceicnms coaameeecrnencneaobe

1. Henry I)rapl-‘r}medal Sund.

5,000
i J \ i honds .
ted States 4 per ceut registered o

UIXISO a deed oIi)' trust of Mary Anuna Palmer Deapor, giving $6,000 to the

: N

Academy.

' REPORT OF THE NATIONAL ACADEMY OF SCIENCES, 1889, 11

, 5. J. Lawrence Smith medal fund.

United States 4% per cent. rogistored honds
Also a deed of trust of Sarah Julia 8mith,

Teeeseeieaceeeieiiii, $7,200
giving $8,000-to the Academy,

6. Income of the Bache und general fund.

District of Columbin. 3.65 bonds . e e e,

Of this, 81,500 belongs to the incoms of the Watson fand, and 2500 to the
income of the general fund.

Total of securities held by the Aeademy ..., ... Seesesmeiicaaas 75,000

For the convenience of the anditing commis tee, o dotailed statoment of every bond,
and security, as found by your committeo, is horowith inclosed. :
Respectfully submitted by,

CuARLEs A. ScHOTT. -
Tneovore N. GILL.

, Commiittee.
To the PRESIDENT OF THE NATIONAL AcApEMY OF SCIENCES.

ADDRESS BY THE PRESIDENT

The president made a short address, in which he
of the Academy, its relations to {he Governme
proper action for the future.

spoke of the policy
nt in the past, and the

" DEATH OF MEMBERS.

The president announced the death of Dr. J.C.D
February 2, 1889.

Dr. S. Weir Mitchell was appointed to prepare a biographical notice.

The president also announced the eath of two foreign associates,
Dr. R. Clausius, of Bonn, and Professor Chevreul, of Paris.

alton, who died

INVITATIONS.

.

The members of the Academy were invited to attend the meeting of
the Anthropological Society, Tuesday evening, April 16,

The President of the United States received the members of the
Academy, Wednesday, April 17, at 12 o’clock. )

The Secretary of the Smithsonian Institut 1 extended an invitation .
to each member of the Academy and family to attend a reception at .
the Institution on Thursday evening, April 18, at half past 8 o’clock.

The hospitalities of the Cosmos Club. were extended to the members’
of the Academy during their stay in Washington.

The Academy "adjourued April 19, to meet in Philadelphia, November
12, 1889, .

8. Mis, 3—18
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SCIKNTIFIC SHSSLON.
HELD 1N PRILADELPHIA, NOVEMBER 12 To (4, 1340,

A seientific session, for the reading of papers only, h:win'«g been called
by the council, as announced at the April meeting, the Academy met at
the University of Pennsylvimia, Phitadelphia. on November 12, 1339,

The president, Prof. O. C. Marsh, presided at this meeting.

The following members were present during the session:

Barker. Gl Mendenhall, Youd.
Gould. Michacl. Rowland,
Hall, A, Michelson, Sellers.

Brooks. Hall, J. Mitchell, 5. W, Wood.
Chandler, C. I, Langley. Newberry. Wright,

Cope. Leidy. " Newcomb. Young.

Gibbs, W, Lesley. Powell.

Yilbert. Marsh, Pumpelly.

The following papers were read and discussed :
1. LaNGLuY, 8. P2 On the Economy of lirl«irg_\: in the Glow-wormm. Discussed by

~ Messes. WL Gibls, Langley, DBarker, C. 1. Chandler, and Rood.

Roop, 0. N.: On Photometry of Colored Light,  Discussed by Messrs. Langleyy

Billings.
Brewer.

Young, and Rood. .

. GinBs, W.: On certain Pyrophosphatos. Discussed by Mr. Barker, .

. Corr, E. D.: On the Vertebrata of the Minceno of the Cypress Hills of Canada,

. HALL, A.: On Saturn and its Rings. Discussed by Messrs. Rood, Gibbs, Youny,
Langley, and Hall. “

. Ginps, W., and Hare, H. H.: On the Results of the Systematic Study of the
Action of Defimtely related Chemical Componnds apon Animals.  (Read by
Dr. Hare.) Discussed by Mr. Gibbs.

BARKER, G. I7.: On Zine Storage Battories.  Discussed by Mr, C. I (‘handler.

. MicupLsoy, A, A.: On Rolative Wave-lengths, Discussed by Messrs, Rowland,
Gonld, and Michelson,

. PICKERING, E. C.: On the Spectrum of Zota Ursie Majoris.  (Read by Mr. G. F.
Barker.)

. Ryprr, J. A.; presented by T, Gill: On the Persistencs and Meoaning of the
Bi-concave contrum of the Vertobrie of Vertehrates Driscussed by Meossrs, Gill
and Ryder and tho President.

. Brooks, W. K.: On the Early Stages of Echinoderms. Discussed by Mossrs, Gill

.

and Brooks, )
2, GiLn, T On a Peculiar Ordinal Modifieation ay Exomplified by Fishes of the
Family Halisaurudie.
3. Gourp, B. A.: On the New DPrototypes of the Kilegrammea and the Moetre.
Discussed by Messts, Neweomb, Rowlnd, and Gould.
. Havrr, J; : Remarks upon the Present State of our Knowledge in Referonce to a
Revidion of tho Genera of Brachiopoda for the Pakeontology of New York,

. Brewdr, W. H.: On tho Heredity of Acquired Characters. Discusged by Messrs,

Wodd, Brooks, Powell, Brewer, Gall, and Ryder. '

. MicuarL, A.: On tho '‘Positive-negative™ Hypothesiy in its Appiicution to
Orginic Chonustry. : :

. NEwcOMB, S. : On the Resnlts of the Transits of Venus ohgerved in 1761 and 1769.

B, S.: On the Theory of Coswical Temperature. Discussed by Mr. W.

REPORT OF THE NATIONAL ACADEMY OF SCIENCES 1889. 13
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O Powerr, J. W.: On the TDegert Rangés.

E Wnon? H. C.: On Hypno tic
Neweomb and Wood.

. Mr,tvm-:mn', J. 8.: On the Lardmio Group

Newberry. '

2. Marsn, O, C.:

Mr, Newberry.,

23, Mawsu, O. C.: On American Mesozoi ist ’
¢ u Mesozoic Mammals.  Discussed by Messrs. Gill and

_Cuseu without Suggestion. Discusged by Messrs

Discussed by Messrs. Powell and

On the Skull of the Gigantic Ceratopsid:v. Discussed by

.

DEATH OF MEMBERS.

‘ The peesident annonnced the deaths of Prof. F. A i’ Barnard
(xem'f-:e H. Cook, Prof. X ljas Loomis, and Prof, Le(; I‘n s, aok
appointed Prof, O. N, Road, 'rof, J. S. N berr oA
and Prof. J. Peter Lesle Iy
notices.

ux, and
. ewberry, Prof. H. A. Newton,
¥y respectively, to prepare the biographical

The president also anrxounced the death of Mr. J

T sident : ames P,
England, a foreign associate of the Academy ‘ Tole,of

Notice wis srive . ; :
..L 1ovtl%e.\ as given by the president that memoirs for the next (olum
ready for publication musst be sent in by December 1, 1889 . K
. ) Oty

The scientific session thien adjourned to meet in W

third Tuesday in April, 1890. rsitigton on the

SEHECIAL SHSSION.

o v Py
Heup I F IZILAbELPHIA, NOVEMBER 13, 1880,

A Sheels et 3 i ] ‘
A special session of the Academy having been ealled by the council
stly

l.“ ;\'ccord;wce with Article 111, section 1, of the constitution, the Acad
(.m‘\ 1‘11‘et at the University of Pennsylvanic l’hilzulelphi'l’\lov Ii)’.
l.{:‘lsb l th.u president, Pr-of. (). C. Marsh, piesiding,” b oo

I'he president Jaid before the Ac s
basiness session, which wz
Congress.

ademy the purpose of the present
Son, | fs the consideration of his annual report to
e | .L.H-lld th’nt thiis report would contain both the deeds of
g an account of the grants wade from the trust funds of

Academy since these funds were received., ol the

RECOMMENDATIONS,

Tha .
l,,(l\l::l(l:,(:la:el:,(,::(;]tl,l? lctul t,h.@. recommendation of the council that the
s 1 ;mt(]“”.’;,p?]l uc‘ .1ppx-o\<f»d l».\.' the Academy, and that the
the prosent ! /u to include in this report the proceedings of
e mu,tmg,.db we Il ay those of the last April session
his recommendation wirs adopted by the Academy. '

Mr. G oo It arl: '
Ir. George F. Barker preseuted the following recommendation of the

* committee on the Henry D zaper medal :

The commi o
SCI‘““W: x:;]l:l:t‘:t::lu trh;], ll;:lnry Draper medal recommend to tho Natiggal Academy of
L award of the Henry Draper medsl to Prof. He of
nees the 3 ' . Henry A. : i
hiore, for his resoarches on the solar spectrum. ¥ A& Rowland, of Balei

This recommendation was adopted by the Academy,

4




114 REPORT OF THE NATIONAL ACADEMY OF SUIENCES, 1889.

NOMINATIONS.

D L
Five nominations for membership in the Academy were read by the
home secretary. These will be acted on at the April meeting, 1890.

RESOLUTIONS.

Mr. W. Gibbs presented the following resolutions, which were
adopted by the Academy:

Resolved, That the Academy tender to tho provost, trustees, and faculty of tho
University of Pennsylvania their gratoful acknowledgmonts for the abounding
hospitality with which they have been received, and for the ample facilities provided
for their meetings.

“ Reolred, That the Academy cordially thank the Historical Socioty of Pennsylva-
nia for the reception so gracefully offered, and which afforded the Academy an oppor-
tunity to make the acquaintance of the members of one of the most distinguished
historical associstions in our country.

The special session then adjourned.
Respeetfully submitted.
: 0. C. MARsH,
President of the National Academy of Scicnces.

1o
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APPENDIX A.

AN ACT to incorporate the National Acadewy of Sejonces.

Be it enacted by the Senate and House of Representatives of the United
States of America Z'ILI()OH{/)‘C.\'.S' assemdled, 'i‘lmt.]mui::V:igussiz, ;\Iussuchn-
setts; J.0 M, AI(:x.’}nduf‘, Maryland; S, Alexander, Ney dJersey; AL D,
Bache, at larwe s l“, AL P Barnard, at large; J. G, Barnard, United
States Avmy, Massachusetts; W, IL (. Bartlett, United States Military
Aciudeniy, Missonri; U . Boyden, Massachusetts: Alexis Caswell,
Rhode Island ; William Chauvenet, Missouri 5 J. $1. ¢, Coflin, United
States Naval Aéademy, Maine; J, A, Dablgren, United States Navy,
PDennsylvaniag J. D, Dina, Connectient; Chales 1, Davis, United
States Navy, M:tss;mlmsettsi George "Engelmini, Saint Louis, Mo.;
J. . Frazer, Peunsylvaniay, Wolcott Gibbs, New York; J, M. Gilliss,
United States Navy, District of Columbia; A. A, Gould, Massachusetts ;
B. A. Gould, Massachusetts; Asa Gray, Massachusetts ; A.Guyot, New
Jersey ; James MMall, New York; Joseph Henry, at lawvge ; J. B, Hilgarq,
at large, Illinpis ; BEdward Hiteheocek, Massachuicetiyg J, S, Hubbard,
United States Naval Observatory, Conne-tient: A, A, Humplireys,
United States Army;, Pennsylvaniag J. L Led ente, United States Army,
Pennsylvaniag J. Leidy, Pennsylvaniag J. i Lestey, Pennsylvania g
M. I Longstreth, Pemnsylvania; D, 1. Maban, United States Military
Academy, Vigginias J. S, Newberry, Ohio; H. AL Nowton, Connecticut;
Senjamin Pierce, Massachusetts ; John Rodgers, United States Navy,
Indiana; Fairman Rogers, Pennsylvaniy; B, Rogers, Pennsylvania ;
W. B. ogers, Massachusetts; L, M, ]tif(lwr!'nrd, New York: Joseph
Saxtot, atlarge; Benjamin Siliman, Conneeticut; Benjamin Silliman,_
Junior, Connecticut ; 'l‘heo(l(‘)‘xﬁlr'b‘n'(mg, New Jersey ; John Torrey, New
York; J. (. Totten, United Statey’ Arniy, Connecticut : Joseph Win.
lock, United States Nautical Almanae, Kcntuc]fy; Juﬂ'ri‘(-,s Wyman,
Massachusetts ; J. D, Whitney, Californix; their associates and sue-
cessors duly chosen, are hereby incorporated, constituted; and declared
“to be a body corporate, by the name of the Nirtional Academy of
Sciences. )

- SEC. 2. And be it furthey enacted, That the National Academy of Sei-
ences shall consist of not rore”than fifty ordinary members, and the
said corporation hiereby constituted shall have power to make its own
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organ:zation, inclnding its constitution, by-laws, and rules and regula-
tions; to fill all vacancies created by death, resignation, or otherwise ;
to provide for the election of foreign and domestic members, the division
into classes, and all other matters needful or usual in such institution,
and to report the same to Congress, .

SEC. 3. dAnd be it further enacted, That the National Academy of
Sciences shall hold an annual meeting at sueh place in the United States
as may be designated, and the Academy shall, whenever called upon
by any Department of the Government, investigate, exuamine, experi-
ment, and report upon any subject of science or art, the actual expense
of such investigations, examinations, experiments, and reports to be
paid frow appropriations which may be made for the purpose, but the
Academy shall receive no compensation whatever for any ‘services to
the Government of the United States.

Approved, March 3, 1863,

AN ACT to amend the act to incorporate the National Academy of Sciences.

Be it enacted by the Senate and House of Representatives of the United
States of Awmericain Congress assembled, That the act to incorporate the
National Academy of Sciences, approved March three, eighteen hun-
dred and sixty-three, be, and the same is hereby, so amended as to re-
‘movethe limitation of the number of ordinary members of said Academy
as provided in said act. ‘

Approved, July 14, 1870,

DEPARTMENT OF STATE, June 10, 1882,

True copies. .
SEVELLON A. BROWY,

Chiet Clerk.

AN ACTVto anthorize the National Academy of Sciences 1o receive and hold trus
funds for the promation of seience, and for other DUTpOses,

Be it enacted by the Senate and [Touse of Representatives of the United
Statex of America in Congress assembled, That the National Academy of
Scienees, incorporated by the act of Congress approved March third,
eighteen hundred and sixty.three, and its several supplements, be, and
the same is hereby, anthorized and empowered to reccive beguests and
donations, and hold the same in trust, to be applied by the said Acad-
emy inaid of scientific investigations, and according to the will of the
donors.

Approved, June 20, 1884,

: DEPARTMENT OF STATE, June 24, 1884,

A true copy. , : '
SEVELLON A. BROWN,

L _ Chief Clerk.
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APPENDIX B.

CONSTITUTION AND RULES OF THE NATIONAL ACADEMY OF SCIENCES.

Asamended and adopted April 17, 1872, and farther awended April 20, 1875, April 21,
=81, April 19, teg2, April 18, 1883, and April 19, 1853,

PREAMBLE,

IEmpowered by the act of incorporation enacted by Congress, and ap-
proved by the President of the United States, on the 3d day of Mareh
A DUIS63, and in conformity with the amendment to said acg, :Ipproved,
July 14, 1870, the National Academy of Sciences adopts the following
amended coustitution and rales

ARTICLE 1.—OF MEMBERS.

SEC. 1. The Academy shall consist of members, honorary members
and foreigu associates.  Members must be citizens of the United Sta.to.\'f

SEC. 2. Members who, from age or inability to attend the sessions of
the Academy, wish to resign the duties of active membership, may, at
their own request, be transferred to the roll of honorary members by a
vote of the Academy. -

S}co. 3. The Academy may- elect fifty for  n associates, )

SEC. 4. Honorary members and foreign associates shall have the
privilege of attending the meetings, and of reading and communicating
papers to the Academy, but shall takeso part in its business, shall
not be subject to ity assessments, and shall be entitled to a copy of the
publications of the Academy. ’

Anticee IL—op THE OFFICERS.

SE¢. 1. The officers of the Academy shall be a president, a vice-presi-
dent, a foreign secretary, @ home secretary, and a treasurer, all of whomn
shall be elected for a term of six years, by a majority of votes present, at
the first stated session aftep theexpiration of the current terms, provided
that existing ofticers retain { heir plices until their snceessors are elected,
In case of a vacaney, the election for six years shall be held in the
Same manner at the session when such vacaney oceurs, or at the next
stated session thereafter, ay the Academy may direct. A vacancy in
the office of treasurer or home secretary may, however, be filled by ap-
pointment of the president of the Academy until the next stated session
of the Academy. .
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SEc. 2. The officers of the Aeademy, together with six members to be
elected by the Academy at the first stated session in each year, shall
constitute a council for the transaction of such business as may be
agsigned to them by the constitution of the Academy. ,

SEC. 3, The president of the Academy, or, in case of his absence or
inability to act, the vice-president, shall preside at the meetines of the
‘Academy and of tho couneil; shall name atl committees excepusuch as
are otherwise especially provided for; shall refer investigationsrequired
by the Government of the United States4o members especially conver-
sant with the subjeets, and report thereon to the Academy atits session
next ensuing; and, with the council, shall direct the general business
of the Academy. ’ ’

It shall be competent for the president, in special cases, to eall in
the aid, upon commnittees, ot experts or men of special attainments, not
members of the Academy,

Suec. b The foreign and home secretaries shall conduct the corre-
spondence proper to their respective departments, advising with tie

the Academy at one of the stated sessions in each year.

It shall be the duty of the home secretary to give notice to the
members of the place and time of all meetings, of all nominations for
membership, and of all proposed amendments to the constitution.

The minutes of each session shall be duly engrossed before the next
stated session, under the direction of the home seeretary,

SEe. 5. The treasurer shall attend to all receipts and disbursements
of the Academy, giving such bond and furnishing sueh vouchers as the
councilmay require.  He shall collect all dues from members, and keep
a set of books showing a full account of receipts and disbursements,
He shall present a general report at the April session. He shall he the
custodian of the corporate seal of the Academy.

AnrrrcLe HL—O THE MEETINGS.

SEc. 1. The Academy shall hold one stated session in each year, in
the city of Washington, on the third Taesday in April, and another
may be held at such place aud time as the couneil shall determine.

Special sessions of the Academy may be called, by order of eigat
members of the council, at such place and time as may be designated
in the call, _

Seientitic sessious of the Academy may be held at times and places to
be designated by a majority of the couneil.

SEC. 2. The names of the mewbers present at each daily meeting
ghall be recorded in the minates; and the members present at any
megting shall constitute a quornm for the transaction of business.

/:35150. 3. Scientific meetings of the Academy, unless otherwise ovdered
by amajority of the members present, shall be open to the puilic ; those
for the transaction of business, closed.

AT LT
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Ste. 4. The stated meetings of the council shall he held during the

-stated or special sessions of the Academy.  Special meetings may be

convened at the eall of the president and two members of the council,
or of four members of the council.

SEC. 5. No member who has not paid his dues shall take. part in the
busiuess of the Academy.

ArTicre IV.—OF ELECTIONS AND RESIGNATIONS.

SEc. 1. All elections shall be by ballot, and each election shall be held

separately, unless otherwise ordered by this constitution,

SEC. 2. The time for holding an election for oflicers shall be fixed by
the Academy at least one day before the clection is held,

SEc. 3. The six additional members of the couneil shall be elected on
any day after the first of the fivst stated session in each Year, by each
voter inseribing six names on his batlot, and those six who have received
more votes than any others shall be declared clected,  1f two or more
names have received the lowesfnumber of votes that would eleet, addi-
tional balloting shall be had for as many members as remain each time
to be elected until the number is full,

The term of the members so eleeted shall commence at the close of
the session at which they are elected, and continue until the elose of the
first stated session in the next year. »

SEc. 4. Nominations of members may be made in writing, signed by
any five members of the Academy,at any stated sesslon, to e voted on
at the next stated session held in Washington, and cach nomination
shall, at the time of election, be accompanted by a written list of the
original works of the nominee.

SEC. 5. Elections for membership shall be held in the following mnn:
ner: Each member may inscribe on a bt not more than five names
of nominees selected from the list.  Absent members may send such
ballots to the home secretary,  From the seven names receiving the
highest number of votes in this preference ballot, the mermbers present
ny proceed to elect new members in the following manuner: At cach
ballot, each member present may” vote fio ot exceeding three persons,
and the person receiving the highest nmuner of votes shall he declared
elected, provided that he received two-thirds of the votes cast and that
his name appear on not less thai twenty ballots; and provided further,
that the number of members of the Academy be not already one hun-
dred or over, in which case to be declared to be elected he must receive
four-fitths of the votes cast, and his name must appear on at least
twenty-five ballots.

Should several candidates have the same minimum number of votes
on the preference list, the requisite number for completing the list shall
be selected from them by a two-thirds vote of the members present.

Election of members shall be held only at the regular stated session
of each yeat held in Washington, and not more than live members shall
be clected at that session.

e T O P o N —
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Before and during elections, a discussion of the merits of nominees
will be in order.

The election of members may be suspended at any time by a4 majority
vote of the members present. ‘

SEC. 6. Iivery member elect shall aceept his membership, personally
or in writing, before the close of the next stated session after the date
of his election. Otlierwise, on proot that the secretary has formally
notified im ot his election, his name shall not be entered on the roll of
members. .

SEC. 7. Foreign associates may be nominated by a committee ol five
members to be appointed for that purpose by the president, and elected
at any stated session by a two-thirds vote of the members present. The
election shall be had by each memberindicating ona ballot those names
for which he votes, and those nominees whose names appear on two-
thirds of the ballots shall be declared elected.

S1e. 8. A diplon, with the corporate seal ol the -Academy and the
gignatures of the officers, shall be sent by the appropriate seeretary to
each member on his aceeptance of” his-membership, and to foreign asso-
ciates on their election.

SEe. 9. lesignations shall be addressed to the president and acted
on by the Academy.

24
T

AwrrticLE V.—OI' SCIENTIFIC COMMUNICATIONS, PUBLICATIONS, AND
REPORTS.

Sie. 1. Communications on seientific subjects shall be read at scien-
titic meetings of the Academy, and papers by any member may beread
by the author, or by any othier member, notice of the same having been
previously given to the secretary.

SEe. 2. Any member of the Academy may read a paper from a person
who is not a member, and shall not be considered responsible tor the
facts or opinions expressed by the author, but shall be held responsible
for the propriety of the paper. ‘ :

Persons who are not members may read papers on invitation of the
president, with the advice of the council,

SEC. 3. The Aeademy may provide for the pablication, under the di-
rection of the council, of proceedings, memoirs, and reports.

SEC. 4. Propositions wr investigations or reports by the Academy
shall be submitted to the council for approval, except those requested
by the Governmeut of the United States, which shall be acted on by
the president, who will in such cases report their results to the Gov-
ermment as soon as obtained, and to the Academy at its next following
stated session.

S8Ec. 5, The advice of the Academy shall be, at all times, at the dis-
position of the Government, upon any matter of science or art within
its scope. ¥
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SEC. 6. An annual report to be presented to Congress shall be pre-
pared by the president, and before its presentation submitted by him,
f:::“t,(,:fh( council, and afterwards to the-Acadewy, at one of the stated

S}i)_(:. 7. Medals and prizes may be established, and the means of he-
stowing them aceepted by the Academy, upon the recommendation ot
the couneil, by whom all the necessary arrangements for their establish-
ment and award shall be made.

Bequests and trusts having for their objeet the advancement of science
may also be aceepted and administered by the Academy,

ArticLE VL—OF THE PROPERTY OF THE ACADEMY.

SEc. 1. Allinvestments shall be made by the treasurer, in the corpo-
rate name of the Academy, in stocks of the United States,

SEC 2. No contract shall be binding upon the Academy which has not
been first approved by the council, ’ ‘

SEc 30 The assessments roquin*d‘lln' the support of the Academy
shall be fixed by the Academy on the recommendation of the (:mmcii.

ArTIcLE VIL—OI" ADDITIONS AND AMENDMENTS.

Additions and amendments to the constitution shall be made only
at a stated session of tho Academy.  Notice of 2 proposition for such (L
change must be given at a stated session, and shall be referred to (he
council, which may amend the proposition, and shall report thereon to
the Academy at the same session.  Its report shall be considered by the
Academy in‘committee of the whole for amendment. .

The proposition as amended, i’ adopted in committee of {he whole,
shall be voted on at the next stated sessi and if it receives two-thirds
of the votes cast, it shall be declared adopted.

Absent members may send theiv votes on pending changes in the
constitution to the home seeretary in writing, and such votes shall be
counted as if the member were present.

10U 1L 30,

.I. In the absence of any oflicer, a memher shall be chosen to perform
his (.luti'(‘,.\' temporarily, by a plarality of 2iee voce votes upon open
nominations,

1L, On the first day of eaeh stated session, immediately after calling
.the roll of members, a recording secretary shall be elected by a plnmi-
ity of members present, to assist the home sceretary in keeping the
records of the session. -

[H1. The accounts of the treasurer shall be referred to an auditing
committee of three members, to be appointed by the president at the
meeting at whiceh the accounts are presented ; which committee shall
report betore the close ot that session, aud shall then be discharged.

/’
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The bonds, securities, and other property owned or held in trust by
the Academy shall be inspected and verified by a committee to be
annually appointed - by the president. The report of this committee
shall be presented to the Academy at its tirst stated session in each year,
and referred with the accounts to the auditing committee,

IV. A committee of arrangements consisting of five members slmll‘
be appointed by the president for cach stated session of the Academy.
This committee shall mieet not less than two weeks previous to each
‘session. It shall be in session duaring the meetings to make arrange-
ments for the reception of the members; to arrange the business of each
day; to receive the titles of papers, reports, ete.; and to arrange the
order of reading, and, in general, to attend to all business and scientifie
arrangements,

It shall be theduty of the committee of arrangements to fix the lens(h
of time to be devoted tp reading of all papers submitted, and to limit
the time to be occupicd in theirdiscussion,

V. At the meetings the order of business shall be as follows :

1. Chair taken by the president, or, in his absence, by.the vice-
president. ) .

2. Roll of members ealled by honte seeretary,

3. Minutes of .the preceding meeting read and approved,

4. Stated business, ) .

5. Reports of president, seeretaries, treasurer, and committees.

Business from council.

7. Other business.

8. On the last day of the sessiop the rougl minutes of that day’s pro-
ceedings are to be read for correction.

VI. The rules of order of the Academy shall be those of the Senate of
the United States, unless suspended by unanimous consent,

VII. Unless otherwise ordered by the Academy, the scientific meet.
ings shall be convened at noon.

VI1L The death of members shali be announced by the president on
the last day of any session, when membersshall be selected by the
president to furnish a biographical notice of the deceased at the next
stated session.  If such notice be not then furnished, wnother member
may be selected by the president in place of the fivst, and so on until
the duty is performed.

IX. The secretaries will receive memoirs at any time, and report the
date of their reception at the next session.  But no memoir shall be pub-
lished unless it has been read before the Academy.

X. Memoirs shall date in the records of the Academy from the date
of their presentation to the Academy, and the order of their presenta-
tion shall be that in which they were registered, unless changed by con-
sent of the author.

XI. Papers from persons not members read before the Academy and
intended for publication shall be referred, at the meeting at which they
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are read, to a4 committee of mvnzl)‘crs competent to judge whether the
paper is worthy of publication. Such committeo shall report to the
Academy as early as practicable, and not. later than the next stated
session,

XIL. An annual of the Acadeszny shall be prepared and published by
the seeretaries, . s

XIIL The printing of the Academy shallt be under the charge of the
committee of publication, to consist of the home secretary and four other
members to be named by the president with the advice and consent of
the council.

XIV. The annual report of tlie Academy may be aceompanjed 1)_\" a
memorial to Congress inregard to such investigations aund other sub-
Jjeets as may be deemed advisable, recommending appropriations there-
for when necessary. e '

XV. The proper secretary shall acknowledge all donations made fo
the Academy, and shall report tiiem at the next stated session.

XVL The books, apparatus, archives, and other colleetions of the
Academy shall be deposited in somo safe place in the city of Washing.
ton. A list of the articles so deposited shall be kept by the home sec-
retary, who is authorized to emp oy a clerk to take charge of them.

XVIL A stamp corresponding to the corporate seal of the Academy
shall be kept by the sceretaries, who shall be responsible for the due
marking of all books and other objects to whieh it is applicable.

Labels or other proper marks of similar deviee shall he placed upon
objects not admitting of the starp.

XVIIL The treasurer is anthorized to deffsy, when approved by the
president, all the proper expens=es of committees appointed to make
scientific investigatious at the Tequest of Departments of the Gov-
ernment, and in each case to loolk to the 1. partment requesting the in-
vestigation for reimbursement to the 'Amdcmy. .

XIX. Nominations for membexship should state the full name, resi-
dence, the official position, and thre special scientific studies of the can.
didate. A form of nomination shall be preparved by-the lome secre-
tary. . ) ‘

XX. At least 60 days before tire election, the mem . vs signing the
nomination should furnish the home seeretary with a suflicient number
of printed copies of u list of the rnore important original works of the
nominee to’enable the seeretary to furnish a copy to each member of
the Academy. ‘

XXI. Ballots for election of members may be sent by sealing: them
up in a blank envelope, and inclosing this in another, across the back
of which is written the name of the sender, and which is addressed to
the home secretary ; such envelopres will be opened only by the tellers.

XXIL All discussions as to the claims and qualifications of nominees
at meetings of the Academy will be held strictly confidential, and re-
marks and eriticisms then made mzy be communicated to no person who
Was not a memler of the Academy at the time of the discussion.
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XXILL Any rule of the Academy may be mnende(.], suspended, or_re-
pealed on the written motion of any two members, slgnud by them, and
presented at a stated session of the Academy, provided the same shall
bo approved by a majority of the members present. ‘ . .

By a resolution adopted January 12, 1864, the presideut is, ex officio,
a mémberlof all Government committees of the Academy,
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APPENDIX c.

ORGANIZATION OF THE CADEMY, 1889,

Expiration of torm.
1895

1895
Grses, WoLvorT, Foreign Seeretary 1892

Havr, A, Home Sceretary. ... .. ... ... e e e il, 1895
BrLrings, Joux S., Treasurer

ADDITIONAL MEMBERs OF COUNCIL, 18%0-10,

Brusu, G. J. Newcons, S,
Govrp B, A. REMSEN, IRA.
MEeigs, M. C. ' WALKER, 1% A.

COMMITTEES OF THE ACADEMY.
On Ways and Means to Prorude a Fund for the Academy,

Rogegs, FAIRMAN, Chawrman. Marsn, 0. C.

CuaNpLER, C. I, MrrcueLy, S, WeIR,
PumpeLLY, R.

On Weights, Measures, an’ “oinage.

~ Gmseg, Worcorr., - NEwcCoams, S.
Hirgagp, J. E. NEwTOoN, I, A.
MEigs, M. C. Peirce, C. 8.

'J‘R()\\’lx};‘?h»(;x-:, W. P
Z

On the Election of Loreiqn 1 sociales.

Gisss, WoLcoTT, Chanrman. GouLp, B. A,
Daxa, J. D. HaLr, A.
NEWCOMB, S,

On Reserving Public Lands on and near Mount Whituey, Californig, for
Scientific Purposcs, :

LaNGLEY, 8. P., Chairman.
PowEkLy, J, W,

BrewER, W, H.

On Publication.

THE HoME SECRETARY. "CorrIN, J. H. C.
BiLLiNGs, J. 8. Newcoas, S.

PoweLr, J. W.
S. Mis, 3—-19
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" On Publications of the deademy.
(}xr.i,, T.
On the Relation of the ;fc;vndcmy to the Gorernment,

THE PRESIDENT. Corrin, J. H. C.
VICE-PRESIDENT. |, HiLGARrD, J. K.

SECRETARIES. ) Meiss, M. C.
Powegry, J. W, -

TRUST FFUNDS.

Board of Direction of the Bache Fund.

Daxa, J. D. Hitcarp, J. B,
- Grons, W

\

Board of Trustees of the WMatgon Fund.

Newcoms, 8., Chairman. . Corrin, J. H, C,
Gournp, B. A,

The Henry Draper Fund,

BarkEr, G. ., Chairman. NEWCOMB, S,
GiBBs, WV, WRIGHT, A. W.
’ Youna, C. AL

The J. Lawrenee Smith Fund,

GiBss, Worcotr, Chairman. Hary, A,
Brusn, G. J. | PuMpELLY, R,
Rutnerreen, L. M,

)
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MEMBERS OF TIHTE NATIONAL ACADEMTYT OF SCIENCES, JANUAR ¥, 1890,

Dato of

. Eleetion.

Washington, D, . 1879

drmy Building, New York City, 1872

American Museum, New York City. 1576

Barrue, Growar Foooo_o L l0 Ll LUI3009 Locust Sty Philadelphia, Pa. 1876
Bawreerr, Winneay L oo oo L. 75 Locust HLU Ave., Yonkers, N. ¥, —
Brnn, Av GRANAM ..o Washington, D, €. 1883
BrnraNGs, JounN S, U, So Ao coveemeneeeas Hashington, D, . 1883

Boss, LEWIs. ..o cemeecdlbany, NU Y. 1880

Bowprren, HeNvy Yoo o L . e i Cambridge, Mass., 18~7
Brewen, Wonniase Hoooooooo oo Lo o ceo New Iaven, Conn. 1580
Brooks, W. K, _.....__.. Johns Hlopkins University, Dadtimore, Md. 1854
Browx-Srguanrp, Chanres B . . Paris, France, 1863
Brusn, Grorge J New ]Iur('u;t Conn. 1868

New York City., 1874
CHANDLER, Segn € 16 Craigic St., Cambridge, Mass. 1888
CoMsTOCK, (,‘YX‘US B,U. 8 A Whitestone, Long Island, N. Y. 1884
Cooxe, Jostan Po.. ... .. .. . e eeen oo Cambridge, Mass., 1872
Corg, EDwWARD D 2100 Pine St., Philadelphia, Pa. 1872
Coves, ELuiorr Washington, D. C. 1877
Crarrs, Jases Moo, Fcole des Mines, Paris, France. 1872
DaNa, Epwanrn 8 New Haven, Conn, 1884
DANA JANES Do New Haven, Conn.  ——
DaAvIDSON, GEORGE " San Francisco, Cal. 1874
Derroyn, CrakeNce K., U. 8. A . . Washington, D. C. 1834
Farvow, W, G Cambridge, Masg, 1870
Perren, WinLiaa. ... et e ceee ieaan. 1641 Broadway, Kansas City, Mo, 1568
GENTH, FREDERICK A . Philadelphia, Pa, 1372
Gs, JOSIA WILLARD ..o ol o Naw Harven,Conn. 1879

1813
Washington, D. C. 187
GoOnE, GUBROWN. .00 ot e e et e i Washington; D, ", 1238
GOBLD, BENJAMIN Ao oo Cambridge, Mass.
IAGUE, ARNOLD ....................U. 8. Geological Survey, Washington, D. (1, 18
HaLr, AS‘\I"j'{,'U. S.N . MWashington, D.C, 187
HALL JAMES - e e e L 4.....!.,.;H(mn]/, AV
HASTINGS, CHARLES S0 oot i e e e e oD New Haven, Conn, 1859
HitGarp, Bugrxe W Oakland, Cal. 1572
Hircann, JuLius B : . L Wushington, D. C.
Hivr, Georgr W Washington, D. C. 1874
HILL, HENRY B it ooie o e e . Cambridyge, Mags. 1883
Horbex, Epwagrp S San Josdé, California, 12855
HuxT, T. STERRY | Montreal, Canada, 1873
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Dato of . ,

Election. ‘ HONORARY MEMBERS,
HYATTe ALPHEUS. oul i veeee coen oo o Socof Nt History, Boston, Mass, 1875
Jackson, Cuanees L Cambridye, Mass. 1883 PASSIZ, ALEXANDER Cambridye, Mass.
JoNsON, SaMUrnL W i) New Haven, Conn, 1866 VGSTRET ks b . Darby, Pa.
KING, CLARENCE Lo iee ciimetiiicce e et veea 62 Codar St New York City, 1576 Lrookline, Mags?
LANGLEY, SaMUEL PL oo ] Washington, l) . 1576
Letby, Jostrn Philadelphia, Pu. 1834
CLespey JoPrTin. oo oo 00 Clinton ST 11:1]4}:1: Iphia, Pu. —— . - - ID):\tu ufln‘n:lx’.
LuCONTE, JOIN o e e e e et e e Bevkeley, Cal, 1878 PR \I“C‘l“” l‘.‘.:;
LuCoNte, Josurn. oo wees Borkcloy, Cal. 1575 - S TTeemerebeesd areh =, 1=
. - . . . : ALEXANDE PHEN ) Tune 25, =83
LoveriNg, Jositra Camhridge, Mass. 1=73 . . ’
o , - Bacne, ALEXANDER Davvas. oo oo oL Teb, 11, 1=67
S Marsa, O, C . New Havew, Conn, 1874 . \
B . - *Batkp, Seeasenn b L 1=8T
Mavenr, Arrnep Moo Hobolen, NUJ. IR72 Banyann, 1. G : 5
: - INARD, J. -t
MEtGs, MoNtaoMusy (., V=0 N Washington, D, €, 1565 “’\l i 1 ; y Ime2
" . . Alaarb, Foac P, . gt
MenpeNnarn, Trozs € . Washivgton, D, (0 1857 T ”' N ; ] \l’“l EOR LAY
JASWELL, ALENDS T
MicHaen,"ARruen sl Nomerrile, Mass, 150 : AN : ]'I"“‘ o 1‘\?‘
MicnersoN, Arplrt A ool T oreestor, Mass, NRRR i o o T ; - Dees 15, 1570
- Crani, Heswy Jases . e Tulyv, 1, 1=73

Murenenn, Hesey - Boston, Mass. 18<5 Corrix, Jases 1 e Tt U Lb
! - . . . . WILN, JAMIES RR toIsT
@(mn Wik, IS Y 4e o Philaddplin, Pa, 1in ; ‘ AR

Lo — o cLorris v . . ¢ ),
Mousy, Epwanp S, o oo o0 .. .. . Netlom, Mass, 1576 : \ IR P
Morroxn, HeNny b ) - Hoboken, N,.J. 1871 8 AR L}” w2 i 8"
NEWRURRY, Jo8 oo e e Now York City, | —— o _‘ o . : -2 1‘ :)
) I\:x.:\\‘u».\11;,.:\fx.\m_\‘, s ”.ux/uu!]hm,.]‘)_ (. 1369 i B 'I>1:\1:1“1:, Hrerey : T oy 1-1'53
NEWTON, Hl A i i e e e Now Harven, Conn, e . . '
S N S . L Drarven, Jonx W Jan. 4, 182
NeEwroN, JonuN, UsSC A Lo oo New York City, 1876 . !
. 3 R N Favsodayes B oo . R T
Huver, Javrs 1 S . Hhava, N. Y. 1352 ENGELVANS. GRomG) : Fel ' i
INGELMANN, GEORGE ... ... e e e e e e e, ‘e =
Packanrn, A, \,_-_.... e et e et Providones, RUOT1RT2 Fraz yll\]‘lll . : b, 1»,] 1
. . ‘raziie, Jony jries 9 :
I’lll(l (H\lll~-\ B T N Coast \mlu/, Wax /uuﬂun Do, 1877 ! " 1502

' “Gann, WiLLaon Moo e ay 40, 1n7
Prosis, L F. e Clinton, NUY. 176 i, WL AL R May 3, 1

R . tGrerass, Jants MELVILLE: L oo oo e Sehn O 16D
PreneriNe, Bpwann € Cambridge, Masx, 1578 . - R . J : :Y‘)
Powerrn, Joux W Washington, . (", 1530 H e LI % Rk ! \;(‘:
PeMreELnLy, Rarnann. . e e Gl e, Newport, BT 1552 ! ~(LUY . . ! i ' ;
Prosa, Frepeniex W ) Cambridye, Mass, 1835 st ' P 1 ;a"
REAISEN. TEN oo oo Tokos Hoplins University, Balfimore, Md, 1442 . : o
1 . : PN s s . . III\l\,.Imnu av 13, 1=7d
Rogrrs, PareyaN oo oo o W7 S Fowrtie SU, Phitadelphia, Pa. PHAbLEY l\\n . fuer 11 0
RoGrks, WiLLias AL Waterville, Me. 1875 A l“‘ e 1 lfl
Roor, OGoeEN N .. ... .. et e i mme e e Lo New York City, IRGS ' " | o ‘.’A
i ) llul.llluml{, JOI . LooNept, S, i1
Rowra~n, Jlusey Ao L. R f«)/mvlln]»/nm University, Baltimore, Md, 151 “HennarD. J. 8 s
ARD, J. R BT

Rurnenronn, Lewis M : 105 Necond dve, New York City, —— . " . " )
) ) S - Hudrnreys, AL AL . R

Senore, Cranes A Washington, D.C. 1872 . e :

) ) : — HatpeMay, S.§ ept, 10, 1==0
SerpbER, Saa e 1P Cambridge, Mass, 1377 KITLAND, Jansp I° Dee, 10, 1577
SELLERs, WILLIAM ... e L6n0 Hamilton St Philade Tphia, Pa. 1373 ot e !

) ‘Laxg, J. HoMer . . ——, 1==0
\'.\u'm SIDNEY : A \ e Ihu n, Conn, 184 ! -
; ' ' y 1575 PLECONTE, JOUN Lo A\m 15, 183~

B Lusqun KEUX, Lko Oct. 95, 150
o~
Ly

Looyn v, 16, Trs0
Tresern, .I | s N PR S Aug, 16, 1e

Sept. 16, 157
Verninr, Al New Haven, Gonn, 1872 sreeeRept ],:’ ! 1.1
TALK ' , - M.v\h.\ll, (-. July 93, 182
WA LKRER, I RANCIS A Boston, Mass, 1873 . X . —
el . . A Merx, B e Dee 211577
WATSON, SERENO Cambridge, Mass. 1880 . ; S '
T . : : Lo , N Morcan, Lewis 1. .. i 08 Dee, 14, 1851
WwWurre, ARLEN o Wastington, D. ¢, 18329 . A Sept 21, 1243
Woon, Horatio C ., Philadelphia, Pa. 179 ;111’1\ i 1o
! . i plel
WRIGHT, ART . . New Haven, Conn., 15587 Mav ,,’ 10
Irinceion, N. J. 1872 Q‘”"{ 2 1934
Sept.gr, 13
L0, [e82
1, 96, 1573
o, 1G4

¥
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. Date of Death,,
SILLIMAN, BENT., Jr SJang 14,1855
*Sarrh, Jo LAWRENCE L. S Oct. 12, 1853
*STIMPSON, WILLIAM L May 26, 1873
*STRONG, THEODORE Ll it it ieeee e eeeeee e e anae Feb. 1, 1369
“Svrrivasrt, W. S April 30, 1573
*Torrey, Jogx March 10, 1373
*TorTEN, J. G o 220 Is64
*TrekERMAN, EDWanrb

*Wanrres, (. K

SIWATSON, JAMES C Lo i e Y

“WINLOCK, JOSEPH
“Woonpwarn, J. J., U8,
~WorthHeN, A .. s May 6133
ceeo.Septod, 1874

Heildelhery.

(reomeich.

OWEN, SIR RICHARD . Lo i it i i iiaitaemee ceraemacma e eaannn London.
Burmerster, C. H, C Buenos yres.
STRUVE, OFTO VON ..ot it et ee aeee e ceea e eaee caemme e e Pullora.
ADany, J. C
CAYLEY, ARTHUR Candiridge.
IMranionTz, Barox IL voN Berlin,
PASTEUR; Lotvis Paris.
Srokes, SIRGEORGE G Candiridge.
SyLvester, JooJ.ooooool . (u-/'u;-rl.
Hooken, Sar Jo Do oo e e e e e e

TuoMsoN, S1r WILLIAM et Glasyoe,
AUWERS, ARTHUR....ooiioaunvaen ceecaceteanen s Mt e e aaee s Derlin,
BerrranNy, J. Lo 17 ’ Daris.
Hoxcey, 'L oo, e e mmme e e n et ge e e aameeaaee e aas London.

VircHow, RUDOLPII VON .o oL oo oot . : Berlia,
BerTiELOT, M. P, E DPuris.
D1z CANDOLLE, ALPHONSE Lot ot it ottt e e e e e eee e cmmt eneaanmmns fienevd,
KOLLIKER, ALBERT VON . it i v iia e it tiime e eee ens saaans Wiirzhurg.
RtenTuoreN, FovoN. ool . Berlin,
" HorMasy, AW Berlin,
InaSEz, CARLOS ..R Yadrid.

Cambridye.

“ DECEASED FOREIGN ASSOCIATES.

SIR W Rowax HaMiLToN.

CARL ERNST vON Bakk.
CHesry MILNE-LBwaRrDs,

MICHARL FARADAY.

L. ELit DIz BEAUMONT.

SIR DaAvID BREWSTER.

G, ACALPraNa

. W. A. ARGELANDER.

FRIEDRICH WOHLER,

J. B. DuMas,

J. B, J, D. BOUSSINGAULT. .

M. E. CHEVREUL.. .

Mreuern (CHASLES,

Sii RobeERick 1. MURCHISON.

VICTor REGNAULT.

H., W, Dovr.

C. A. F. PETERS.

JusTus voN LieBia.

ALEXANDER Bravs,

JoacuiMm BARRANDE.

Aporrur WiRTZ,

THRODORE VON OPPOLZER.

G. R, Kircnorry.

Ruporrn Cravsivs,
James P JovLe, '

* Bilographical nutices have been presented of thoso designated by a *.
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APPENDIX D.

TRIUST PUNDS OF z,'lllu' ACADEMY.

The National Academy of Sciences has been authorized by Congress
to hold trust funds, aud up to tne present time, five gifts of immportance
have been received.  The proceeds of four of these are available, and
have uhre:uly rendered much aid in promoting original research in
seicnee, Theinereasing nsefulness of thesevarious gifts makes it desira-
ble to place togethier on record the ovignal instruments of trust, and an
account of the grants made from these funds since they were received by

the Academy. .

TTHE BACHE T'UND.

Phe first important gift teceived by the Academy was from its first -
])1“1“\'1(1(‘111; Alexander Dallas Bache, who left the greater part of his °
property in trast to the Academy, at his death in 1867, The income of
the tund has been availab’e for abont 13 years, and the special grants
made are stated in the report which follows the various justruments of
gift relating to the trust.

LEXTRACT FROM THE WILL OF ALEXANDER DALLAS BACHER.

. March 13, 1862,

Ttem: Asto all the rest and residue of my ¢ + inelnding the sum of 55,000 placed
at the disposal of my wite in case she should not desire to make any disposition of the
same, Idiveet my exeentors hereinafter named to apply the incomo thereof, after the
death of my wife, according to and under the direetion of Joseph Heénry, of Wash-
ington, Louis Agassiz and Benjanin Peiree, of Harvard College, Massachusetts, to the
prosecution of researches iu physical and natural seienee by assisting experimentalists
and observers in suel mannerand in sueh sumes as shall be agreed upon by the three
above-named gentlemen, or any two of them,  how I constitnte a hoard of direction
for the appiication of the income of my residuary estato for tho above objects after the
deailrofmy said wife. The class ol sibjeets to beselected by this hoard and the results
of such observations and experiments to be published at theex pense of my trast estato
under their dircetions out of the income thereof but without cnervaching on the
principal.

In case of the death or inability to act of all or any of the three gentlemen I have
named, in my wife's lifetime, my will is that she shall supply their places in the board
of direction by an instrument of writing, cither testamentary or otherwise, desiring
that, in the selection of the porsons to adwinistev the income of the trust fund hereby
created, Aho will have regard to.the selection of persons whoso attention has been
directed to the same branches of sciency as thosed 1 have named, and so that each of |

S. Mis, 47——3 .~
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the departments of plivsices,

mathematies, and natural history shall be represented in
the hoard,

In case of any vacauey ocenrringin the hogrd of direction afterits organ-
ization, amd after the death of my wife, by reason of the death, inability, or refusal
to aet, or riwignation of any of its members, iy will is that the SUTVIving or remin-

“ing member or members, for the time being, shall have power to il vacaneies so
ocenrring.in the board by the selection of other pPerson or persons to fitl suéh vaean-
cies, aud so on from time to thne as vacaneios orenr.,
board of direction shall have power to eontinue its «istghee, and to filling all vacan-
cies ocenrring in their body from time to tiue, Tdireet that aminnte of their proceed-
ings be kept, and that, the appointment of any memher by the hoard shall he notified
in writing to the trustees, for the time being, of oy residuary estate. In the event

“of any failure of the hoard, for the time being, 1o divect the application of the ineame
of my said tesiduary estate, or to continting Hgexistenee ]
ring in their hody, niy witlis that the ;};»plic:uliun ot the

by Billing vacancies ocear-
in«fmxlg\-j’gf‘mrunf for the pur-
poses and objects declarved in 1hiy elagee of my will shall he ynade, by the trustees,
under the direction of the Ameriean Philosophical Sm-inﬁv of Ph"il‘udolpln:z.
» - . - - * L] B -

Ttem s T hereby nominate and appoint my friends, Peter MeCall, esiy., and
Morton P! Henry, es of the city of Philadelphia, and the SUESIvor of them, to be the
excentors of and trustees under this ey st will and testament s

CODRCIL, JULY 15, IHGJ./

Jlem s 1 give and devise 1o my sister, Sally Franklin Wainwright, the honae pur-
chased by e, situated No. g West Twenticth Strect, in (he city of Wishington,
between Goand H streets, to he held and enjoyed by her during the, term of her THIS
wral life.  After her death 1 direet the said howse shall pass with the residue of my
estate (subject to o life estate of my wife, N:uu'_\" Clarke Baclie, ”I\‘l‘l'ill, in ease sho
should survive my sister) (o he “National Academy of Sejenees,” upon the trusts
set forth as to the said residuce of my estafe, . }‘\

. . . ' . 3 .

CJtem s My will is that, upon the death of my wife, all_the rest and residue of iny
estate shall be paid over to and vest in the vorporation of the National Academy of
Sciences, incorporated by aet of Congress, pussed the 3 day of Z\i:m:h, A DL 1=63,
whom Thereby appoint trustees iy i place of my said exeentaors underthe fourth elause
of my said will, to apply the income, according to the directions in the sadd eliuge
cont:lin-ml, to the prosecuion of researches il physical and natnral selence iy assist-
ing experimentalists and observers in el manter awd insuelr sums as shall he agreed
upon by the hourd of direction in the said elanse named, My will further is, that,
in ease of any failure of the board for the time being to direct the application of the
income of ny résiduary estite, or to continue iy existence by tilling yacancies oceur
ring in their l;ndy, the application of the income thercof for the purposes and oly-
jeets (luulur\}-(l in the said clause shall he ‘made under the direction of the National
Academy of \Sciences instu:nlpf the American Philosophical Society, of Philadelphia,
In all other X‘:‘\spwzls tho said application of the inecome to the purposes aforesaid to
De nrado by the same bersony and under the same rales as 1 have preseribed in the
said clause of nry will, ‘ - ’

Buly sworn {o before Samuol Lloyd, Febrnary 27, I#67, in the city nnd county of
Philadelplia, | -

BACHE TRUST FUND.
By the above will of Prof, A. D, Bache, his property, after the death
of Mrs, Bache, passes to the National Academy of Sciences as a trust
fund, the income of which is to be applied to the prosecution -of

[y mtention being' that the

—

—
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researches in physies and natural seience, in sueh manner as sl\mll be
agreed upon by the board of direction, appointed by the fourth clause
ot his will.  On the death ot Mrs. Bache, which occurred in February,
1870, the executors procecded to settle the estate, After paying
various legacies, the amount of the trust fund was about §41,250,

The treasurer was given full power, by a vote of tie Academy, to
receive the trust fund and to aet as attoruey in fuet for the Academy
inall matters pertaining thereto, * At his own suggestion, he was also -
required to give bonds for the taithfu) discliarge of his duty in the sum
ol ZH0,000,

It was resolved that the whole fund should be invested in Uniten
“States securities as carly ax practicable,

THE LAST WILL AND TESTAMENT OF NANCY CLARKE BACUE,

Uhereby, in pursuance and exercise of he power of appointment contained in the
Last will aed te€timent of my Iosband, Alexander Dablas. Baelye, devise,
and appoint the snm of five thonsand dollars of the principal of the estate of raysaid
hushand, over which=] liave g power of appointeient by his will, o he paid hy his

bequeath,

executors, or by sueh person or persons us shall hold (e principatof the estate i ny
deathy to my nephew, Heney Wood Baelre, iheolutely nmy
tomake wich o disposi-

amd B ohereby request.
nephew, in ense he should dio nenmarried and withont s,
tion of this amount by will as will secare it to be paid i his deatl to the Natisual
Academy of Seiences, at Washington, to he held by that corporation upon {he samo
trusts ;ninl for the same purposes as ave declared by my husbaml in his will, as to the
residuc of hig estate after my desth, T oexpressly desire, however, that it shall be
understood that this request shais not hie constraed into any direction whicli wonld
interfere with his full control of the
(lil'«'(:l])'. .

Sccond. Thereby direet the honse, No, 1621 Chestnng street, in which I now reside,
to 1 sold by my executor hereinalter named, within a reasonable time aftes my death,
cither at public or private sale, and after dedinetine from the purchuse money any
administration of my edtato,

principal, whiclt is to be paid into his handa

debts or expenses connected with the sale, ad o
which, with the cash on hand or other property which I may own or possess at my
death, shall Teosutticient to s isly, Tdireet my exteutor to pay over the net proceedy

- to the Nationai Avademy of Sciences, at Washington, to he held by thatcorporation

@ trustees in trust to apply the inconwe thereot (o the prosceution of researches in
physical and nagnral seience, according to the direetions contained in the last will

and testament of mty husband as o the residine of iy estaie Ater my death in the

osame riener as if 211 the direetions contained in tue last will and testament of my

Thudand and in the codicil thereto were herein repeated at lengily : my ohject beingr
to madie pregisely the came (liﬂlvrxsiii()ll of the proceeds of this house as was made by
my Heghasd of iy residoary estato after my death.

.T/‘:-E‘mi’, Idireet ald the medals and diplonas of my husband, and the large photo-
grapliof bim nowin my possession, to be deposited and remain with the :\v:lfillll.ill
Academy of Sciences. 1 havo made a memoranduwm of the disposition of ecertain
Ul.]ll‘l“:ll‘}i(:l(?ﬂ which I desire shall be carried into efi: as if contained in this will, L
I :11»1»6int Morton P. Henry, of Philadelphia, excentu. or th.in' my last will and testa-
ment, ' ;
CODICIL TO THE LAST WILI AND TESTAMENT OF NANCY CLARKE BACHE, DATED

APRIL 19, 1869,

Item : T hereby direct my executor to pay out of the proceeds of the sale of my said
house, No. 1624 Chestnut street, Philadelphin, which I have direeted .to be sold, tho
sum of five hundred dollars to my nephew, Heary Wood Bache, for his own use and
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benefit, D further direet my executor to invest five honsand dollars of the proceeds
of sale of said house in his ewn name, as trastee, in such seenrities as e may think
proper, and fo pay the income thereof to my nephew, Henvy Wood Bacle, duving his
natural Tife.  After the death of wy nephew, I diveet that the principal of the said
suinof five thowsand dollars shall go to the National Academy of Sciences, at Wash-
Jeington, in trast for the same nses anl purposes as ate declared as to the proceeds of
sale 6f said honse hy my said will, 1 expressly deelare that the above hegoests to
Henvy Wood Bache are in addition to the five thousand dollars I haveappointed to
hinvout of my Lusband's estate.  Tem @ | sive and bequeath to oy faithtal servant,
Tsabella Mallihan, ihe swn of one hunedred dollars, to Lo paid to her out of the pro-
ceeds of sale of said house - ftem o 1 pive and beaquieath tomy sister-in-luw, Mrs, Sophia
A Tewin, the sum of one thonsand dollars, to be paid to her ont of the procecls of
sale of my said house. Hone s T desire my executor to permit wmy sister, Mrs, Little-
tichd, to oceupy ny honse for six months atter my death free of rent, it she shonld
desive todo so, during which time it shad] remain un<old, Hem s L hereby declare
that the balanee of the proceeds of the sale of my =iaid honse shall o, alter paying
and providing for the above lewacies, as i3 set forth ol dechired inony said will,
which in wll orher vespeets 1 Lereby repuablish and declare as my ast will and testa-
ment, i

Sworn and snbseribed before John (J;unplu-ii, deputy register, in the ity and county

-of Philadelphio, fanuary 2o 1870, .
R -
NESTEMENTS REGARDING THE BaCHE FUND.
) .

In April, ISTL, the reasurer, Mr. Fairndan Rogers, announced that the

proceeds of the \.xu:‘x'u‘ Tett to the Academy by the Loe Prof. AL D,
Bache, had been formally-handed over to him by the exeetitors; that
these funds amonnted 1o #40,315.07, together with an anjrual gronnd rent
1)1'$1()L’;:111(1 some Land 1o Missouri not now available; and that in con-
formity with the resolutions adopted by the Academy, e was convert-
ing the seeurities Mo United States bonds as soon as practicable,
and had given bonds in the sum of 50,000,

In Aprily 1872, the treasurer made a financial report concerning the
Bache trust fund, and stated that the annual income amounted at pres-
ent to about £2,500 in gold,  He presented his bond to the Academy,
which was approved and placed in the custody of the president,

The president informed the Aeademy that the hourd of direction had
made two appropriations; one for the promotion of a magnetie survey
of the United States, under the direction of My Hilgard, and one for
mvestigations of sun spots, by Professor Winlock.

In April, 1876, Mr. Henry, on the part of the hoard of direction, gave
astiatement of appropriations made for the past year,

The treasurer submitted a report of the condition of the fund, show-
ing that the available income balauce was F2,026.97. Upon his sug-
gestion, a resolution was adopted by the Academy, authorizing the sale
of the ground-rent forming part of the assets.

In April, 1877, on motion it was—

Lesolved, That all apparatus procured at the charge of the Bache fund for the use
of investigatos . shall be duly receipted for by those to whom it is loaned, according
to forms to be prescribed by the board of direction, and shall bo roturned to the
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officer having charge of the property of the Académy whenever the investigation for
whicl it was provided is completed, but that it shall at all times he held subjeet to
the disposal of the Academy, )

At a meeting of the Academy held in April, 1579, it was reported
by the treasurer that, by the death of Henry Wood Bache, the Bachoe
fund would be inereased by the amount of %4,630, according to the
terms of the will of Mrs, A. D. Bache.

[t was therefore—

Lesolved, That Fairman Rogers, treasurer, be authorized 1o reeive from the {ros.

tees of Henry Wood Bache, undef the will of Mrs., A, D). Bache, all eash and securi-

ties payable to the National Academy of Seiences in the settlement of his accounts
as trastee, and that hie be further authorized to exeeute all papers required in the
transaction.

At the stated session, in April, 1831, My, Hilgard, on the part of the
board of direetion of the Baclie fund, made a statement of the present,
condition of the fund, explaining the policy which had formerly guided
the hoard, and the rules adopted by the present boarid, with the view
to having the fand morve direetly applied to distinet objeets, the results
of which might be published as < Memoirs of the Bache Fand.”

REPORT ON THE BACIE FUND,

At the session of the National Academy ligld at Washington in’
April, 1888, resolutions were passed ealling upon the board of diree-
tion of the Bache fund to present adetailed report of their expenditures
from the fund up to the present time. A wish was at the same time
expressed thag references should be given to memoirs and papers con-
taining results obtained through the application of the fund,

The present report is intended to comply as far as possible with the
request of the Academy. [t is drawn, the greater part, at least,
from memoranda furnished by Prof, J. 11. C. Coflin, from 831 to 1887,
freasurer of the Academy. ‘

So far.as ean now be determined, it has from the beginning been the
custom of the hoard ot direction, in case of approval of any applica-
tion for money from the Bache fund, to indarse their approval upon the
application, and then to forward the apaication to the treasurer for
payment. ‘

When the present board eame into office, formal vules were adopted”
requiring the produetion of proper vouchers for expenditures, and also
making it necessary that the board of direction should be unanimous.
For many years past, Prof. J. I3, Hilgard, as the onky member of the
board residing 1n Washington, has been chairman of theboard, and has
conducted business directly with the treasurer. Applications for money
have, it is believed, been most frequently made to him, but sometimes
to the other two members of the board, The difiiculty in making out
an absolutely perfeet list of all the appropriations made b the hoard
arises from the fact, that the orders prior to April 19, 1884, were stolen
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from the treasurer’s Dox (together with all other vouchers) in the Acad-
emy room in the Smithsonian Institution. It is believed, however, that
the list herewith furnished up to Aprily 1883, is nearly, if not guite com-
plete.  The list is as follows : :

I=7L. Sept. 6, to Prof. J. k. Hilgard for the magnetic survey of the United
States 500, 00
Janc 16 to Prof 0B Hilgard for (he same 00,00
Janc 15 to Prof. Joseph Winlock for investigations of sun spots 400,00
Apr. 20, to Profl J. B Hileard for the magnetic survey of the United
States alo, oo
2o Jaly 20, 4o Prof. Josepl Winloek for investigations of sun spots.... . 460, 00
S Nov. 25 to Prof. J, E. Hilgard for magnetic survey of the United
States 0B, 00
3. Feb, 17, to Prof Joseph Winloek for investizations in solar physies.. 1,200, on
- Nov. — to Prof, J. I, Hilgard for magnetic SHrvey L 200, 00
. Mar. 16, to Prof. Josepl Winloek for the same as No,3 500, v
Lo June 15, to Prof. J, L. Hileard formaenetic SUPVey ., cee e 1200 00
June 17, to Prof. J. E. Hilgard for magoetie SIrvey t, 00, vy
- Octo b to ProfJ, 1 T for magnetic survey 500, v
The maugnet femnnRey ';.‘- the Piited States madoe at the charee of
the Bache fund’ss Seviiuatel i IS0 The resulis obtained up to
that time wers paldh g i detail in the Coast Survey Report for
13=2, .\}r;}t'xuﬁf RIS P Ao, . ’
The mohy teceivell by Professor Winlocek was employed wnder
his direetivnin uhservations of e sun, as deseribed o fhe pref-
ace to volo virr ol the Annals of the Observations of Ha ceed Ui
versity, dnd the results were pablished in the second part of the
same volume, i .
- Oet. 20, to Charles S, Peiree ... e e e ~ o 100. 00
(Two grants, oue of 31,200 for the stady of color; one of 3500 for
the comparison of sensations.) * .
< ApProRS,to Piofl AL ML Maver for ncoustic reseavches ..o 0 L o0 95000
Professor Mayer's results are contained in the Menfoirs of (1
National Aeademy of Seiences, vol, i, Part |, $&-4.
May 24, to Prof. J. I Hilleard for the magnetic survey of the United
Sates ... oL T e e e e 1, 000. G0
Sept. 1) to Chazes &, Peiree 400, 00
HU D]
Dee 12, to Charles S, Peiree ... ... R 400, 00 ©
Mag 16, to Prof. Woleott Gibbs for researches on the complex inor- '
annic aecids. .,

S R S

- June 13, to Prof, AL M, Mayer for researches on the

charge of the inductorinm .. L L ST 1| (N1
Mewoivs Nat, Avad - vol yi Past (i)

18
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7. Sept. 30, to C. R. Powalky, rit. p
For a new redyetion of La Caille’s observations of fundamental
stars in the soutlern heavensin 1749-1757,  Published in the report
of the Coast and Geodotic Survey for 1282, Appendix No. 21, 1879,
June 17, to R.W, Willson, treasurer Fort Worth eclipso party, to
'puy part of the expense of publishing the observations made by the
party at Port Worth, in July, <7, '
Published: “Report of the observations of the total solar eelipse,
July 20, 1878, made at Fort Worth, Texas,”
1570, Jan, 17, to Leonard YWaldo for work on velipse party
Report published by John Wilson & Son, Cambridge. and distrih-
uted to leading observatories dnd socictios,
1879, May 10, to Samuel Hein (object not stated)
In79, May 20, to Prof. Woleott Gibbs for work complex inorganic acidy.
IS Aug 2, to J. G Watson (object not kuown)

1280, Teb, 17, to the American Journal of Science for magnetic maps

1850, Mar. 13, to Prof. (. 8, Lyman, for the hoard of matiagers of the Yalo
nbgvr\':ttury to aid the thermowetric burean of the ohservatory in
parehasing standard thermometers and other instruments for its
necessary equipent : .

Reports published: ¢ Report of the Board of Managers of the Oh-
servatory of Yale University to the President and Fellows,” 1880-'§1
fo I3R7-"RR, -

1831, June 6, to Prof. 8. . Langley for observations on the physical consti-
tution of the sun :

181, Dee. y, to Prof. Waoleott Gibbs for work on complex inorganicacids. . _

Do Gibbs's worl. of the colmplex inorganic acids is not yet com-
pleted. Five instailments have been published in the Procecdingy

of the American Academy of Arts and Seiences, vols, Xv, xvi, xvi,

XVIII, XIX. .

18%2. July 14, to Prof. 8, Noweomb for experiments on the velovity of light.

The results of this investigation were published in the astronom-
ical papers of the Awerican Ephemeries, vol. 11, parts nir and 1v. -

1383, Apr. @5, to Mr. Rockwell for the eclipse party

1253, June 6, to Mr, Rockwell for the celipse party

1833, Nov, 7, to Prof. 1. 5, Holden for observat’ 5 of the aurora borealis
and zodiacal light :

1283, Nov. 27, to Prof. E. S, Holden for the purchase of an aurora spectro-
seope, 3300(1ess 820,96 returned ), $279.74. 'I‘lxisinntrnm‘i:nt is now at
the Washburn O rvatory, Madison, Wis. In consequence of the
removal of Professor Holden to Calitornia a short time after it was
received, no work suitable for jublication was done with it.

————— Professor Holden refunded 320.26.

1234, Sept. 17, to Prof. S, . Langley for observationson the physical consti-
tution ol the sun

Professor Langley’s work has becn done partly at the expense of

77. Oct. 5, {0 Prof. J. 1, Hilgzard for the maguetie survey of the United
States. Computations of field work from 1871 to 6. ... ... 600,00
Getober 22, to Prof, Wolcott Gibbs tor researelies on the complex in.
organic acids e eeeeiieliaililloL 900,00
Nov. I, to Prof, 8, 1. Langley. .o .. cemeneeeaaa. 000,00
Sopt. 3, to Charles S. Peirce. 500. 00

the Bache fund, and partly at tho expense of other funds, and his
results have been published together so that a precise reference to
what has been done with the Bache fund alone is not possible, Wo
may, however, cito the following: American Journzl of Science,
August, 1347 ; Memoirsof the National Academy of Sciences for 1782,
vol —; American Journal of Scienco ‘for Mareh, 1331; the same for
January, 1836; the same for Angust, 1780,

£500. 00

150. 00
300,00
1, 000. 00
60. 00

S, 00

1,000, 00

300, 00

1, 200. 00

K00, 00

601, 00

300, 00

1,500, 00

e e e
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1781, Oct. 22, to Prof. Irn Remsen for observations on the influence of

m.xgnMisln npon chemieal action
Two preliminary papers have heen pablished in the Anierican
Chemieal Journal, vol. vin, p.dio. A paper givims the complete
results will soon e published in the \mertean Chemical J wirnal,
1=t Novo 6, to Prof. 1L BN for the stady of pyromecie aeid L
The resnlts of this work have heen PublisheUin Lo 's Anpden,
Vol coxxxt, po2;in llu- ‘wl'in-hl-- At Do senen Ui, Geeell
schalt, Nvirn, oo XX, -
Aueviear Academy of  Arts ;m«l Nebetees, AN o0 ANTL, GIhG

ANXHT B0 OTher papersare in pres s or nearly read G ped i ation,
15240 Nov. 20, 1o Prof. BsS, Holden for ohsoryations an S tand et al
S3h Deccd, to Des T L Hall for investivations in clevtiiety
Resuits published in the Angast and Octolicr soanbers of the
American Journal of Scicnee for [Sa-,
Is=4 Dees 26, to WML Davis for observations on (he motion o clowds as
indicating upper cirrengs
No pul Hishied report has heen nade.
[=50 Mareh 26, {0 WML Davis for observations on thunder stornes
1555, ,-\pril l?, to Prof. IS, Holden dor observations on so fundamental

1 rofessor Hohlon's work o the observations of fundamental stars
appeaved in the publications of the Wash b Ohservatory,
vol, v, =85, )

18=5. May 1, to Prot. AL AL Mich: Lon tor work on the velociry of lighit .
1255, June 11, to Prof, FoCL Pickering for ahservations on stelbar photog -

Professor Pickering' s resnlts have hoen puhlished in the Memoirs
of the American Aeademy of Arts and Reje dees, X170 X,
No. 4, of the Annals of Harvard ¢ ollewe Ohservatory: in vol, xv i,
No. 6, of !hv. ame s and volo xvirn, Noo s,
1=35. July 2, to Prof. J. . “1] ard for the magnetic survey of the Unjgel
States .\H]bph'lllllll.ll) wark
1225, ]ulv" ml‘rur‘ A DN
1==0, : Y Ha g,
uf!]n missof \ltlnn . [ . e
I=30, Nov. ) (o Mr, AL Gl W 1"l~fil tor an nnn\ll"muu of Ihl‘ mechanical
vqun alent of In st by an ele r(lm et hnd | .
Nothing wasaccomplished fy this \\ull The apparatns was tor-
wirrded to the treasurer at AVashin. ctan, and 220011 of the motey

ntunllul
0. Dece,

o 1ph\

IRBG. Feb 27, to Yale College Obsery: Aoy fon lll termination hy AL Hall, jr.,
of the niss of Natirn L

1856, March 3, to the New Fnuland \h (mm!n vl |I Society for obavery ations
on thander storms

1226, July 28, to Yale ¢ olleoe “lw TV mn\ lm :l« terndnation by A, H |ll. ir.,

of I]ll‘ tass of Satnrn R

IO wnder D Elin's diree tion, nuude observations in 18=5-
I'ﬂ'w, and hus siee that tine heen o iwaged in redneinge the sine,
The details ave not re; wy for pablication, but the resnlts of his work
were communicated to the Aeadeiny at jts mee o in April, 1ss0,
LEE6. Sept. 29, to Dr. B. AL Gould for menstre wents of the Cordova photo-
gl.l[l]lh

500, 00

200, 90

e, oo
S0, 00

S0 00
200, ()
220, 00
s

-
oo

oo, on

a0, 00
150, 00

S00, 00

250,00

I' 04N, 00

s00, 00

300, 00

300,00
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. Oct, 7, to Prof. B (. Pickering for work on stellar photography ....81, 000, 0
dan, 30, to Dro B Gondd for measurements of the Cordova photo.
- graphs SO0, GO
7. Mar, 22, to I rof. A. AL Michelson for researches on light Hot, (0
The results of this work have been published in the American
Journal of Science and Arts for May, 1556,
7. Mar., 21, to Prof. 1. A, Rowland for continuation ol work on solir
spectrum 1, 000, 00
Profussor Rowland’s results have not been published in full. They
are partly counfained in the American Journal of Scienee for Marel,
1==7, and are embodied in Professor Rowland's iagniticent photo-
graphic map of the solar spectiiun, second series, 1535, Nine plates,
12 by 36 inches, .
June 2 to Prof s Neweomb for the Pelipse Expediton fo Japan
The full report of the expeditiony by Prot. Ho P Todd, wag pre-
sented to the Acadeny, April 19, 150,
July 26, to Prof A AL Michelson for researehes on licht A
7. Nov, 15, to Profl Woleott Gibbs for a systenittic study of the action
of vln'mi("rl compomids upon the antimal system 1, 000.
Apr. 25, to Prof. T, € Mendenhall, to earry on seismolosical researches. 100,
.lum- 10, to Prof, 1. D, Cope for the purpose ol condueting l‘l'ﬁl'(ll‘('l.l(':i
on the extinet vertebrata of North Ameriea s for the payvment of the
salary of one (‘\llt'l'( ]m"p‘n"uvnr of the fossily in extracting them
from the rock, GO,
LoRept. 15, to Profl I D (.(\In' g(q»pmpu.l(mn No. 22y for the payment
of expenses involved in work on vertebrate palicontolosy : 600, (
. Nov. 2 to Prof. Db Todd, to defray the expenso . ol vrinting and
distributing instructions with reference to observations to he made
by volunteers on the total eelipse of January 1, 1559
"1‘[10 resaltx are embodiced iu part in o paper On composite coronag-
raphy, read before the Academy, April 17, 1=<0,
1===, Dee, 7, to Profl. Wolcott Gibbs (second appropriation) for a systematic
study of the action of chemical compounds upon the animal systan. 1, 000, 00
As already stated, it is believed that s report is complete, as the
treasurer’s books were not ~ "on together \\!.tll the applic ations and
vouchers. - As it is very desirable, however, that the report should be
made as complete as possible, the undersigned would suggest that it

should be printed before final acceeptance by the Academy, and that®

printed copies should he distributed amone members who have received

appropriations from the fund, with the view of obtaining any cor-

rection necessary.

Respectfully submitted.
Jases DLoDaxa.
Worcorr Ginns,
Jo B Hingarn,
THE JOSEPII HENRY FUND.

At the April meeting, 1878, the treasurer of the Academy made a
stitement respecting the “Joseph Henry Fund” of #10,000, contribu-
ted by Iairman Rogers, Joseph Palterson, George W. Childs, A, J.
Drexel, . A. Drexel, Charles I. Rogers, J. G. IYell, Tsaue Lea, Asa
Pac Lor, John \Velqh, W. Blanchard, James Lennox, exccutors of the
estate of John C. Green, Mrs, Johin C. Green, Robert L. Stuart, Miss
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C. L. Wolfe, William Libbey, 12, N, Dickerson, Cyrus v, Field, Thomas
AL Seott, WLW, Coreoran, George P, Wetmore, Thomas I1. Powers, J,
S. Morgan, J, Pierrepont Morgan, 1. V. Williamson, John W, Grarrett,
Chatlfes S. Coxe, Cyrus 11, MeCormick, J, B, Caldwell, Williamn Weight-
man, Alexander Brown, Henry €. Gibson, J. Donald Cameron, Samuel
M. Felton, I1. 11. Houston, and Nat. Thayer, “ as an expression of the
donors’ respect and esteem for Professor Henry’s personal virtues, their
sense of his life's great devotion to seience, with its results of inipor-
tant discoveries, aud of his constant labors to- increase and diffuse
knowledge and promote the welfare of mankind,” which sum of L40,000
they have caused to be invested in certain seenrities, and to he depos-
ited with and held by the Pennsylvania Company for insuraiice of lives
and granting annuities’in trust, from time to time to colleet the income
thereon, and to pay over the same to Prof, Joseph Henry during his
natural life, and after his deatl to his wite and danghters, anid after
the death of the last suevivor © to deliver the said fund and {he seeuri-
ties in which it shall then be invested to the National Academy of
Sciences, to he thenceforward forever held it trust under the name and
title of the *Joseph Hewry fund, the prix cipal to be forever held in-
tact, and the income 1o he from time to “ane applied by the said Ni-
tional Acailemy of Seienees, inits sole diseretion, to ussist meritorious
investigators, espeeially in the aireetion or original rescareh ?

A resolution was adoptedaceepting said trust, and divecting, author. -

izing, and empowering Fairman Rogers, treasurer of the Academy, in
its name and upon its behalf, (o aftix its corporate seal to awd o exe-
cute all such deeds, writings, and assarances in law as may be neces-
sary to carry the said trust ity effect,

On motion of My, W, 3, Rogers it was unanimously—

Liesolved, ‘That the National Avidemy of Seienees hereby present thejy srateful
acknowledgments fo Messrs, Joseph Patierson, Fairman Kogers, Goeorge W, Childs,
and the other subseribefs to the CJoseph Heney Pand,” for tide generons contriby-
tions by whiclt they have expressed theiv appreciation of (he

Titetong and disingor-
ested seientific Tubhors of (he revered president of he

Aeademy, and have provided
an importunt future addition to s nieans of scientitic usctulness,

THE WATSON TRUST FUND.

This trust fund was left to the Academy by one of jty most. distins
guished members, Prof, James (. Watson, at his death in 1880, An
extract from the will and (e action of the Academy in reference to it
are given below, and also the:awards since made by the Academy from
this fund, ,

EXTRACT FROM TIE WILL OF JAMES ¢, WATSON,

The will of the late James ¢, Watson conrains
of his family, the following provisions: '

Fifth, 1 givo and (lvvisv,‘suln‘juct to conditions and logaciey Ineroinbefcrq and here-
after mentioned, all the rest, residue, and remainder of my real and personal estato
to the ﬁtimnnl Academy of Sciences of {he Uniteld States of Ameriea

» With heguests to severa] tiembers

, ot‘\;«hich Iam
4 wember, which said Academy was incorporated by act of Congress approved March
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8 AUDUIRGS, fo he ageresated, kept, and invested s a perpetual fund, the income of
which shall e expended by said Academy for the promotion of astronomical science,

I direct that all the stoeks, bonds, and securif ies owned by me (than those speeifie-
ally bequeathed otherwise) he converted into money on the most advantageous termy
possible, and as soon as it may be advantageons 1o do so, and paid over to the treay-
urer of said Nattonal Academy of Seicnees. T direet that any other personal property
helonging to me, as well as any real estate of which [ may die possessed, exeept my
hooks and seientitie papers, be sold and disposeid of as soon s iy possibly he done
:1.(1\':1111:l,r_:umml_\' to the interests of my estate, and that he proceeds thereof he paid
over {o the treasurer of zaid:National Academy of Sciences,

Pdireet that my books and seientite papers ho trapsferred to said National Acad-
emy of Seivnces, to hecoms part of the library of saigzivendeny,

In order {o carry out the wish hereinbefore (-\prrz;.\.«*ll as to the disposal of the
ineome from the fund resulting from my estato ]ulrvln{\ﬁlv\'isml to said National Acad-
emy of Seiences, Tulo herohy direet, that (e (lu»;i;_',n:ui:,;- of the partienlar ohjects and
work whieh may bo aided by this fund shall he doterminel, subject to approval by a
vote of the Acadomy, by o board of trustees, three in number, who shall be members
of the Academy, o clected, after the first herein named, hy'said Academy whenever
tvacaney magocetir by death or otherwise, * The trustees o <ppointed shall hold
said oﬂivq,/liﬁlvss voluntarily relinguished hy theny, during the period of their mem-
humhi[i/in said Nattonal Aeademy of .\'uin-mf«;s: atd I.‘(Iu h\vruh‘:’ appoint and consti-
tarte Julius 1. Hibrard, of the U, S, Coast Survey, and Simon Newecomb'and .f. H. (.
((?m'ﬁn, professors Uf‘lll.’ll]it‘lll:lli(‘.‘l, U SO Navy, all of Washineton, in the Di-NU'iuL of )
Columbia, to be the first hoard of trastees f(vl"f]n‘.]llll'[")-"l‘h'.lu‘l‘t‘iH named

It is my wish tift the Acaderny may, if it shall deein proper, provide for a gold
medal ai'ltho \‘;llm-.nf.ﬁllm, to be awarded, with a further gratuity of $100, from time
to time, to the person in any country who shall make any astronomical discovery or
produce any astronomical work worthy of reward and eontribitting to onr seience,

[t i3 my further wish that provision bo made {or preparing and publishing tables
anmtimll of small planets which have been discovered by me as soon ay it may he
Practicable to do so, and T devise that in all eases {e trustees and Acadomy shall act
in harmony to obtain results of the greatest possiblo aid to our scicenee from the
ineome fm;tl resulting from my estate, T desire that, results so obtained shall ba pub-
lished as speedily as possible, in such manner i 1y be provided by the Academy,

[direct that the said National Academy of Sc, oves {ake all necessury and proper
measnres to invest the fand resulting from the property hereby devised where they
may bo safe and yield the greatest possible oo consistent with safoty,

This will is dated July 11, 1874,

STATEMENT IN REGARD TO THE BEQUEST OF THR LATE PROFESSOR WATSON,
BY MR. NEWCOMB, CMAIRMAN- THE TRUSTEES,

. : . April, 1811,

It ix‘known to members of the Academy that onr Inte Lunented colleague, Prof,
James €. Watson, has bequeathed all his estate, after satisfyving certain elaims and
paying cortain annuities to relatives, to the National Academy of S(-ivnc«:s, in trust
for the promotion of astronomical researches, Having been named one of the exee-
ntors, I took oceasion during a journey to Madison last Januvary to inform myself
of the condition of the estate, and the probabloe benofits to be derived from it. I
tind that, although almost the entiro property was in the State of Michigan, vet,
as hie was a resident of Wisconsin at the time of his death, and as his estato was
entirely personal, tho conrts of the latter had exelusive javisdietion of the bequest,

Asnone of the executors named in the will ave residents in Wisconsing and as t‘hfe.\'
arewidely seattered, it will bo difficult for moro than one to act, and the :ulm.inm-
fration will have to be conducted under the direction of $he probate court at Madison.

'S. Mis. 3—20
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It is diffionlt to ere what amount, i€ any, the Academy will ultimately roceive for
the purposes desired by the testator, owing 1o two canses, the unsettled condition of
several busivess epferprises in which onr colleagne had invested much of his means,
and the indefinits character of his business arrangements with the University of Wis-
cousin. The enly item of the estate to which evon approximats cash value ean be as-
signed consists of stock and policy in tho Mutual Life Insurance Company of Michi-
gan, the total value of which probably amounts to about 230,000,

The next item in importance is the Printing and Publishing Company of Ann
Arbor, of which the decoased owned=#9 shares out of the total of 500. "The aetnal
cost of this stock was about 326,000, but the property at present owned by the com-
pany is of 80 miscellaneous a character and it is so complicated by litigation as to
make it hardly possible even to guess at the valuoe of ity nssets.

I judge, however, from a goneral oxamination of its property, that shonld the
company go into liquidation it might realize anywhere from §5,000 to 815,000, but.a
dobt of 85,000 is due from it, so that the net amount may range from zero to $10,000,
the Jower ultimate being more probable than the upper one.

The next item in importance is the Chaso Publishing Company of Toledn, which
is said to be profitable, but to it no definite valuo can be assigned.

On the othor hand, our colleaguo at Madison expondad considerable sums on im-
provements of the observatory and its grounds, without any distinet, understanding
with the board of regents as to who should altimately bear the expouss. These im-
provements include the Watson solar observatory, the students’ obscrvatory, the
fitting up of the director's house, the purchase of the transit instrument, and several
otheritems. Anamount of betweon $5,000 and $10,000 is, I believe, due on these

various improvements, so that if the estate is to pay for them all it will be mater- -

ially diminished.

I may also add that, under the laws of Wisconsin, Mrs, Watson is, entitled in lien
of the provision nade for her in the will to accopt one-third of the net proceeds of
the estate. It has been suggested that in the event of the cstaie not realizing the
amount expected an arrangement should be made with Mrs. Watson to sllow her
the entire income from it during her life on condition of the entire amount reverting
to the Academy on her death. This arrangement will probably commend itsolf if
the amount shall be found insufficient to carry out the objects which our lamented
colleague had at heart in making the boquest.

The matter of the action of the Academy on the Watson bequest was
referred to the council.

.

BTATEMENTS RELATING TO THE WATSON FUND,

The final account of Leopold Gruner, the only executor named in the
* will, was rendered to the county court of ——— County, in the State of
Wisconsin, May 31, 1882.

Mrs. Annette H. Watson claimed, and was-allowed under the laws of
Wisconsin, one-third of the estate of her late husband in lieu of the be-
quests made her.

The, decree of the court, made July 5, 1882, adjudges that the said

< executor retain in his hands the sum of 83,000 for the purpose of pay-

ing the annuity bequeathed by the said James C. Watson, deceased, to-
his mother, Rebecca E. Watson.

That all the rest, residue, and remainder of said personal estate, consisting of. the
sam of $5,057.25 ineash, 174 shares of said stock of the Michigan Mutual Life Insur-
ance Company, ghd the uudivided two-thirds of suid xui?w{eous books, and all

H
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and singular the said books and scientific papers as delivered by said executor to it,
De, and the same are heroby, assigned and sot over to the said Nutimm! Academy of
Sciences, itg suceessors and assignees.

Under this decree, the Academy received from the executor $7,057.23
in cash and 134 shares of stock of the Michigan Mutual Life Insurance
Company, of the par value of $6,700, the rc(luctionvof 40 shares of the
Michigan Mutnal Life Insurance Company and the increase of $2,000
having been made at the request of Mrs. Watson.

’

At the April meeting, 1883, the treasurer of the Academy, Mr. Coffin,

presented the following resolutions in regard to the bequests of the late

~ James 0. Watson, which werd adopted: . e

Resolred, That the National Academy of Scionces accepts the bequests of the lato .
James C. Watson for tho trust and purpose expressed in his will. :

Resolved, That the Academy npprm‘eu of the appropriation make by the board of
trusteos of §500, or as much of the same as may be necessary, to aid in the observa-
tion of the total solar eclipse on May 6, 1833,

In April,ilss.,*he following recommendations of the trustees of the
Watson fund, upbn the advice of the council, were adopted by the
Academy (these recommendations are based on the present cash bulance
of $1,292.75, and the annual income of present investments, $748):

(1) That the invested fund be increased by the addition of $850.25,
so that its par vslue may equal, as near as may be, $13,750.25, the sum
received from Professor Watson’s estate. ¢ - N

(2) That dies, with suitable designs, be prepared for a medal to be
awarded from time to time to the person in any country who shallmake
any astronomieal discovery or produce Aany astronomical work worthy
of special reward and contributing to the progress of astronomy, in
compliance with the expressed wishes of Professor Walson.

(3) That there be set=aside annual' ‘he sum of $500, or as much
thereof as may be necessary and available, to commence work on t_:tbleg
of the swall planetsdiscovered by Professor Watson, as also expressly
desired by him in his bequest to the Academy, such wqu to be under.
the direction of Mr. Newcomb, ‘ _

At the stated meeting of the Academy. held in Washington, in April,
1885, Mr. Coffin, ou the part of the board of trusteesof the Watson fund,
reported that, since the session of the Academy in April, 1884, in accord-
ance with resolutions then passed, the invested fund had been increased
to 813,750, the sum received from the bequest of Professor Watson, and
progress had been made in procuring a model of the proposed Watson
medal, and the work on the small planets, under the direction of Mr.
Newcomb, had been commenced, but no money had yet been drawn from
the treasury for that purpose. '

At the April session, 1886, Mr. Newcomb, at the request of the hoard

_of trustees of the Watson fund, presented the following resolution,

which was adopted by the Academy :
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-
Reeo(ud That the Watson mod d m%ur(hvr anm of 2100 in gold 1:0 aws ﬁdul

to Dr. Benjamin Apthorp Geonld, for hisvaluable kibors for nearly 40 vears in pro-
moting the progress in astfonomical seionce, and especially for his sneeosstul estab-
lislnnent of the National Observatory of the Argenting’ Republic, as manifested in
the six volumep of observations recently prepured and published h\ him,

By vote of the Acgylemy, the trastees of the Watson hmd wereauthor-
ized to take the proper steps for having the medal struck,

Mr. Ne%%?x’nb reported that, while appropriations of money had been
.made for earrying out that part of Professor Watson's will which pro-
“vided. for the makipg of tables of the asteroids, work had been only

partially eommenced,’ owing ‘to the diflienlty of finding a sufficiently

skilled computes tg. make such computations, They bad been obliged .

“to send abroal 0 find a per son to make the computations necessary to
enable an mm]ul‘l%mmputer to continue the work on the othér planets.

I)urm" the, Washington meeting of the: Academy, April, 1887, the
wesident stagelgehat Mr. Hilgard had resigned Lis position on the board
of trustees of the Watson fund, and that Mr. B. A. Gould had been
appointed to fill the vacancy.

- PRESENTATION OF THE FIRST \\'A'I‘S(‘)N MEDAL,

g

%)ublic session of the Academy, held on the evening of April
20, 1887, the first James Watson medal and the sum of 2100 in gold

were presented to Dr. B. A. Gould for his valuable labors for nearly 40
years in promoting the progress of astronomical science,

The president of the Academy, Professor Marsh, in his addless in
making this presentation, gave an account of the great work accom-
piished by Dr. Gould. The following extracts from this address will
place on record Jiere the main reasons for the first award of the Watson
medal :

EXTRACTS FROM THE PRESIDENT'S ADDRESS.

The name of Bénjanrin Apthorp Gould, whom we are thus to honor
to-night, is so familiar by his recent works, that we are in danger of for-
getting his services as the pioncer in introducing the methods, calture,
and ideas of German astronomy into this country. The years 1840 to
1843 might almost be considered as those of the birth of American as-
tronpmy. Then were founded the Washington and Cambridge Observ-
atories, which brought forth such men as Walker, Itubbard, and Boud.
Dr. Gould was then a student at ITarvard, imbibing from Professor
Pierce that enthusiasm for scientific work which that teacher so well
knew how to inspire. Sovoa after graduation, Mr, Gould sailed for En-
rope to pnrsue(undm—%ﬂcl Gaauss, and others, the study of his favor-
ite science in 4ts most advanced phases.  Winning the degreo of PH. D,
ut (‘ottnwen, he returned home full of student’s.honors, and started the

Astronomical Journal. Later, he was appointed by Bache as head of
the longitude department of the Coast Survey, in which position it
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was a part of his duty to perfect and apply the method of duterm‘lmng
longitudes by telegraph.

*The Astmnonnc‘ll Journal was largely a labor of love, as the income
could nut possibly balance the outlay. Discontinued in lbbl on accottnt
of theladvent of the civil w ar, it has recently been reéstablished after -
a silence of just 25 years. In 1868, Dr. Gould resigned his posmou on
the Coast Survey, and shortly .lﬂ'.GIW wd accepted an invitation from the
Argentine Government. to found a national observatory in that country,

Sailing for his new post of duty in 1870, he expatriated himself for a
period of 15 yéars. Itis more especiatly for his work dgring this period
that the distinction which’ we ¢elebrate tonight was -univnvd upon
him, .

The northern hemisphere being the seat of civilization and the home
of the astronomers of the world, the natural result was that the phe-
nomena of the southern heavens were much less studied than those of
the northeru. Ardent astronomers were from time to time attracted
thither to reap the harvest whieh nature had sown, as Lacaille in 1750,
and Herschel in 1830, but such men could simply do little in a field so

/artat. *Permanent obscr ‘atories were from time to time established,

First, that at the Cape of Good Hope, by the British Government; then,
that of theChilian National Observatory, at Santiago, by our late hon-
ored agsociate, James M. Gilliss ; and yet more recently, the Melbourne
Obsérvatory, By the government of South Australia.” But these institu-
tions weré not prepared.to make that complete survey of the southem
lieavens which our associate had planned.

Dr. Gould’s great~works are: .

¢t-Fhe Uranometria Argentina, one volume, with large atlas.” This
work comprises a catalogue and map of all the stars dowi to the |

Neventh magnitude, from the south pole «, 10.degrees north declination,
the position and magnitude of each being given. It is hiot & mere cat.
~alogue, but embodies. an exhaustive study-of the distribution of stars
of ditferent magnitudes and their relations to the Milky Way.

- (2) The Argentine General Catalogue, one volume, 4to, contains the
laces of nearly 33,000 (32,448) stars,det mined with the highest aceu-
racy with the meridian cirele. Three determinations of each star were
generally made. The catalogue is followed by a list of-the stars con-
tained in some of the most noted clusters. '

(3) The Cordoba Zone Catalogues, séven volumes, give the places of
73,160 stiirs down to the tenth magnitude.

The mere statement of these numbers affords no conception of the
labor involved in these works. We may fairly compare the general
catalogue with the zone observations projected by the International
Astronomical Society more than twenty yearsago. As far back as 1863,
the work of determining the position of all the stars north of the
equator down to the ninth magnitude was divided up among such ob-
servatories of Lurope and America as were prepared to participate in it. -

.
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Their work is still incomplete, while that of our :1ssociutc, commenced
long afterwards, lies finished Lefore us. -

Many variable stars were discovered during these mvestxg‘mtlons, and
two whose proper motion is about 6/ annually are equaled by only one
other, so far as is known, Cr

Eleten hundred photographs of southern star clusters taken during
the years 1872-1883 hiave been preserved, and are now, umlu coing
measurement.

Tive volumes of meteorological observations have been published
from stations established in all parts of the Avgentine territory, giving
the climate relations of the southern half of the continent, and estab-
lishing the isothermal lines.

" The observatory and a national meteorological office were left in full
organization and activity, ‘

This vast and compreliensive work is embraced in 13 quarto volumes
already ])ubllahod, and 6 are now ])l(’l‘nll( «l for publication, making 19
in all. . Rt '

PRESENTATION OF SEC()NI):}XVATSON MEDAL.,

In 1888, at the April meeting of the Aciudemy, the board of trustees..

of the Watson fund recommended that the seeond Watson medal be
given to Prof. Edward Schonfeld, direetor of the University of Boun,
Germany, for his services in cataloguing and mapping the stars visible
in our latitudes,and especially for his recently published southern Durch-
musteruny. This recommendation was approved by the Academy.

The following report was presented to the Academy by the board of
trustees, giving the reasens for the award of the Watson medal to Pro-
fessor Schonfeld :

REPORT OF THE TRUSTEES UPON TIHE AWARD OF THE WATSON MEDAL..

To the Natz’onalﬂcadébzy of Stiences :

The Board of Trustees of the Watson fund recommend that the
Watson medal, with 100in gold, according to the provisionsof the trust,
be awarded by the Academy to Prof, Edward Schinfeld, Director of
the University Observatory at Bonn, for his services in cataloguing and
mapping the stars visible in our latitudes, and especially I()r his recently
published southern Durchmusterung.

The plan of forming a catalogue of all the stars Lrighter than the
tenth magnitudc, from the north pole to the equator, was conceived
many years since by our late honored associate, the illustrious Argel-

ander. The actual work was begun in the spring of 1852; but was se -

severe that, after a year, Argelander was obliged to restrict his per-
- sonal share in it to labors of revision and verification, leaving the actual
telescopic survey to others, chief among whom were his assistants and
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pupils, Dr. Schinfeld, now -his successor in the Observatory, and
Dr. Kriiger, now Director of the Observatory at Kiel.

This niagnificent undertaking was thoroughly accomplished, and the
results, under the title of Durchmusterung des nirdlichen Himmels, were
published in three quarto volumes, the last of which appeared in 1362.
This elassic work has been since then, and must long remain, one of the
most indispensable books of reterence for the practical astronomer. It
derives, if possible, an additional importanee from serving as the basis
for the vast undertaking of accurately determining the positions of all
stars north of the equator to the ninth magnitude inclusive. This has

. been going forward for about twenty years, by the coiperation of a

number of the prineipal observatories of the world, under the guidance

of the Astronomisthe Gesellschaft, an international organization, in the

establishment and conduct of which, Professor Schinfeld has taken a
conspicuous part. : ~

Meanwhile, his resec: arches concerning the variable stars, both his
many discoveries, and his thorough study of the laws wlnch govern
their variation, have not merely placed Professor Schinfeld in the fore-
most rank of the investigators in this department of astfonomy, but, in
the universal opinion of astronomers, at the head of all busy laborers
in this field. To him, questions of doubtfal nomenclature or notation

have been -submitted by astronomers of whatever nationality, and his
verdict always commands universal acceptance. In this, as in the
other fields of stellar astronomy already mentioned, the mantle of his.
great predecessor, Argelander, has fallen upon worthy shoulders,. and
the Observatory of Bonn has 1mmtamed its pecaliar and unsurpassed
eminence,

But the greatest achievement of Professor Schinfeld, and that which
has especially prompted the trustees of e Watson fund in their recom-
mend tion-of this award, is his last publxshul work, the extension of
the Durchmusterung trom the equator to the southern tropic. -Not only
has he accomplished this in full conformity with the prequs survey of
the northern sky, in which he took So important @ part, but he has
emulated the example of his predecessor and teacher 'by_the improve-
ment of previous methods. The expenicnee which he has attained in
the northern Durchmusterung enabled him to extend the limit of bright-
ness up to which his catalogue is exhaustive, and the 23 degrees of
southern declination which it includes have been esplored and sur-
veyed by himself alone; he having made all the observations person-
ally, and having personally computed them, and personally edited and
superintended their publication. This southern extension of the census
of the sky contains — stars, the positions of all of which have been _
reduced to the epoch of Argelander’s Durchmusterung, and which are
all likewise represented upon charts coustrucm,d with all attamable
accuracy.

8. Mis. 47—-—-—4 '
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So brilliant and priceless a contribution to our stellar knowledge
would demand retoguition, even had it not been preceded by the other
important and conspicuous libors to which we have referred,

The board of trustees has consequently felt no hesitation in its unani.
mous recommendation to the Academy, -

SL\!().\' NEwcoMB.
J. I, C. Corrix,

. B. A, GouLb,
W ASHINGTON, April 18, 1888,

At a public session of the Academy, held on the evening of April 17, *

1889, the second James Watson gold medal and the sum of $100 in gold
were presented to Prof, Edward Schinfeld, Direetor of the Observa-
tory of Bonn, Germany. ’

As Professor Schinfeld was not present at this meeting, the foreign
seceretary was instructed to forward the medal and $100 in gold to him
through the German embassy. This was done, and the medal and fund
were duly received by Dr. Schionfeld, who has since acknowledged
their receipt and expressed to the Academy his ligh appreciation of
the honor thus conferred upon him.

\ THE HENRY DRAPER FUND.

At the April session in- 1883, the president announced that Mrs.
Henry Draper, widow of Dr. Henry Draper, late an honored member
of the Academy, had presented to the National Academy of Sciences a
fund of $6,000 for the establishment of a gold medal to be awarded every

two years to the individual in this or any country who makes the most

important discovery in astronom:eal physies, the value of said medal
to be 8200, and the fund, in case the medal should not be awarded, to

be applied by the Academy to investigations in the same department
of science.

The text of the deed of gift is as follows:

_ DEED OF TRUST OF MRS. HENRY DRAPER.

Know all men by fhese presents that I, Mary Auna Palmer Draper, of the city,
county, and State of New York, in consideration of the premisés, aud of the accopt-
ancoe of the within trust by the National Academy of Seiences, and also in considera-
tion of divers other good and valuable considerations, I, the said Mary Anna Paler
Draper, hereto moving, have given, granted, assigned, transferred, and sot over, amd
by these presents do give, grant, assign, transfer, and sot over unto tho said National
Academy of Seiences, and to their successors forever, a certain fund or sum of $6,000,
with the interest and income thereof, to have and to hoid the samo in trust, never-
theless upou the special trusts, and for the uses and purposes following, to wit:

“First. In trust to invest, and to reinvest, the said sum of $6,000, and to kevp the
same invested in good and safe securitios, or in such other manner ayshiall be, in their
opinion, best for the preservation and maintenance of said fund, ’

Second. In trust to use the interest nod ineome thereof for the purpose of striking
a gold medal, which shall be called the ¢ Heury Draper Medal,” shall be of the value

WY o
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of $200, and shall be struck in a dio to he selected and presented to said National
Academy of Sciences, by me, the said Mary Anua Paliner Draper, And the said
medal nimll be awarded and presented from time to time by the said National Acad-
omy ol Sciences to any person in tho United States of America or elsewhere, who shall
nako an original investigation in astronomical physics, the resuits of which shall be
made known to the publie, such results being, in the opinion of the said National
Academy of Scienges, of suflicient importance and benefit to science to mjerit such
recognition ; provided, however, that said medal shall not ho presented or awarded
more frequently than once in 2 years, and provided, zm]uo, that the investigation for
which it is awarded, or thocompleted publication thereof, shall have been made sinee
the timo of the last preceding award and presentation of said medal.

Third. In trust that if discoveries of eqnal importance shall be made in astronom-
ical physies at or about the same time in the United States of Ameriea, and also in
some other part of the world, each of whiclh discoveries wight, in the opinion of the
said Academy, entitle the discoverer to be considered as a competitor for said medal,
preference shall be given in the awarding thersof to discoveries made by a citizen of
the said United States of America.

Fourth. In trust that if the said die shall at any time be lost, destroyed, broken, of
in 3;1.)' way rendered unfit for the purpose of striking the said medal, a new die shall
be procured, exactly similar to the one selected and presented ay aforesaid, and shall
be paid for out of the interest and incomo of the said fund; :m(l.suuh 51N Or BRIDS Of
money as shall at any time or times be necessary for the proper care, custody, ‘:unl
protection of the said die or of the said fund hereby given, shall also bo taken from
and out of the interest and income of the said fund, whenever the same shall bo
deemed necessary by the said National Academy of Sciences. :

Fifth. In trust that if at any time or times the interest and income of the said trust
fund of $6,000 shall exceed the amount necessary for the striking of said medal and
the care of tho said die, and of the fund, such surplus over and above the sum orsuws
s0 required for.tho purposes of the trust as hereinbeforo recited and set forth shall be
used'in such manner as shall be selected by said National Academy of Sciences, in aid
of investigation and work in astronomical physics to be made and carried on by a
citizen or citizens of the United States of America.

Aud the said National Academy of Sciences doth signify its acceptance of the said
fund of $6,000, and doth engage to hold and man - the swne upon the trusts aud for
the uses and purposes herein mentioned and set tuith.

In wituess whereof I, the said Mury Anna Pabmer Draper, have }mreunto sot my
haud and seal, and the said National Acadeny of Scienees hath hefeuanto eaunsed its
corporate seal to be subgeribed by its president, this thirteenth day of April, in thy
year one thousand cight hundred and eighty-three. )

fsearn.] MARY ANNA PALMER Dgaben.

Sealed and delivered in the presence of—
Eowarp A, Dixon, -
MoRNAY WILL1AMS.

‘A8 to Mary Auna I'almer Draper. .

. 0. C. Marsu,

President of the National Academy of Scjences.

Witnesses to the signature of 0. C. Marsh—
J. H. C. Corrin,
Asapn HarLr,
Saw'n H. WaALKER,
Executed and acknowledged before Mornay Williams, notary public, New York
County. :
Ackunwlmlgment of ofticer of the Academy befors Samuel H. Walker, notary.
public, District of Columbia.

A = A G ot e+ e

2 OVHAT R DA W i 2o S By e T




.

52 REPORT OF THE NATIONAL ACAD'E.\IY OF SCIENCES, 1889.

It was'njoved and adopted that the deed of Mrs, Heary Draper be
entered at length in the minutes of the meeting. .

The following resolution was recommended Ly the council and
adopted : ' co

Resolved, That a permanent committee of tive be appointed to consider the subject of
the bestowal of the Henry Draper medal, and to recommend to the Academy, from
time to time, such porsons as they may consider deserving of the medal, with the
gronmd of their roconunendation.

In aceordance with this resolution the president appointed the follow-
- ing.membersas-the committee-on-the Henry-Draper medatr —— -~
L]
e B Barker, Chairman,
W. Gibbs, AW, Wright,
S. Newcomb, C. A. Young,

The following resolution relative to the fund presented by Mrs. Henry
Draper was reported and adopted ; ‘

Resolred, That the National Acadomy of Sciences aceepts the fand of six thousand
dollars presented to it by Mrs, Mary Anna Pahimer Draper, and engages 10 maintiin
‘the same upon the trusts for the wses and purposes wentioned and set forth in n cer-
tain deed exeented by her on the 13th day of April, in the year of sur Lord one
thousand eight hundred and cighty-three, and signifies such acceptance by causing
the corporate’senl of the Academy to be aflixed and the saitl deed to bo signed by ity
president.

.

The president -appointed ‘the following committec to_consider the
form of a resolution of thauks to Mrs. Draper: Mesdrs, W. Gibbs and
G. F. Barker. )\

In 1884, at the April meeting, it was resolved, on recommenddtion of
the council, that the home secretary have “engrossed and properly
signed the resolution of thanks to Mrs, Draper drawn up at the stated
session of the Agademy in 1883, as follows :

Resolred, That the gratoful acknowledgments of tho National Academy of Sciences
arodue to Mrs. Draper for the contidénce which sho has showu in selocting the

- Academy ag the trusteo of & fund designod to roward scientific labor, and by so doing
to commemorate the serviees of one who was loved for his \{il'tlxes, and honored for his
ominent success in the branch of science to which ke devoted hia noble aud useful
life. .

PRESENTATION OF 'FIRST DRAPER MEDAL.

At the smtled session of the Academy in 1835, the committee on the
Henry Draper medal reported that it had had before it the claims of
various investigators working in the field of astronomical physics, and
had considered fully their claims to the distinction implied-in the award
of this medal Ly the Academy. -

et
That, &s a result of its investigations, the committee recommended {o -

the Academy the a“wfnrd of the first Henrgdraper. medal toourfellow-
member, Prof. 8. P, Langley, for his researches and discoveries in re-
lation to solar radiation. This recommendation was. adopted.

.
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The following is the report (il' the committee :
KEPORY OF THE COMMITTEE.

To the National Academy of Sciences : o

By a resolution of the ;\cudeni:v, adopted April 19, 1583, it is made
the .dul\' of the committee on the Henry Draper medal ¢ to 1'0(:01’11111_011(1
to tha .&(!:ld(&lll‘\', from time to time, such persons as they may -(',OIISI(]L’I‘
deservit g of the meddal, with the ground of their rc(:n.m1nwnlnt1‘(.)1}.."’

" The 01"&“‘11‘[?‘ decil ot trust, provides I the -smel-nwdﬂ‘l_"";\"hfll
awarded from time to time by the said National Academy of Sciences

to any person in the United Stgtes of America or els 3\\'1101‘0, who shull.
make an original investigation in astronomical phydics, t,lle.?esu.lts of |
which shall be made known to the publie, sucly 1'051}“3 F)L?Ihg,‘lll the
opinion of the said National Academy of S(zi('nc(.‘sj of sufticient impor-
tance and benefit to science to merit such recognition.” .

In accordance with the above resolution of the Academy, and with
the provisions of the deed of trust; the commir.tm» on lh.(-. Hen.ry Draper
medalbegs leave to report that it has taken into (-,(msulcr:.ttlon t]l.e re-
searches which have recently been made by the men of scienee of this
and other countries in the department of astronomical ph_ysi'csz and that _
in consequence of such’ examination the connmittee unanimously rec-

~ommends that the Academy award the Henry Draper gold 1110(1&'1] to
Prof, Samuel D. Langley, of Allegheny, l’emmy'l\'unm. “The cou‘nnl}"teu
‘bases this recommendation upon the numerous investigations (.>t a high
order of merit which have been made by Professor Langley \\’lthm.ﬁhe
past few years in solar physies, and especially in 'thc domz.lin of rmlm‘n.t,
euergy. In corroboration of its opinion, the (:omnnltg@ (lesn"es tf’ specify
the follm\'iug.xiwmoirs, in which the resu.s of these investigations are,
for the most part, embodied : '

1. On the Minute Structure of the Solar Photosphere. (Am. J. Sci., 111, vii, 87, February,

1874.) o :

This paper gives the resuftof two-years’ wor‘k, m‘u} ann('nmcvs\ th,e_
discovery (since confirmed by Jansser. that A‘imu'-lltths of'tlm sun’s
light comes from less than one-fifth of its surface. _It was l”llSh‘ilf(?ll
with a plate containing the most detailed representation of & sun spot,
which had appeared np to. that time. o )

2. The External Aspects of the Sun. (J. Frank. Inst., August and September, }8_/ 1)

In this pn])ef', the noted engraving of the ¢ typical sun ux‘s!l)‘ot.f"_ap-.
peared - for the first time. It was execated for th'e lmlrpose of g“,mé{
material for passing judgment on the cnrrent theorles.of' sun spots, {m(.
had undoubtedly a considerable -inflnence in determining f.:he pl'ehel?t:
conviction of students of solar physics that the surface of the sun is
essentially gaseous or cloudlike. 'l‘Ixis-engr:u‘ing has been 1'0.1‘)r0,(1‘ut(t:ud
by Secchi, Proctor, Young, and nearly every author who has written
on the subject. e




H4. REPORT OF THE NATIONAL ACADEMY OF SCIENCES, 1839

3. On the Comparison of Certain Theories of Solar Structure with Observation. (Am. J.
Sei., 11, ix, 192, March, 1575, Published simultancously in Memorie degli Spet.
troscopisti Italiani, Vol. 1v.)

A statément of the above consequences more in detail.

4. Sur la température relative des diverses régions du soleil. Premidro Partio. Les no- .’

yaux noirs-des taches; Deuxidmo Partie. Région équatorials et régions polaires.
(Comptes Rendus, Mareh 22 and 20, 1%75.)

5. Ftudedes radiations superficielles du woleil,  (Comptes Rendua, Sgﬂé}ber g 1875.)

The author shows in these papers the existence of a remarkable thyr-
mochroic action in the solar atmosphere, such that the vibrationsfof
great wave-length-are less absorbed than the visible and ultra-violpt,
He proves also that no such difference between the polar and equatorial
radiation as has been asserted by Seechi exists. Hence, it follows that
the sun, if deprived of his atmospliere, would appear blve. This state-
ment, however, was first madeé in explicit terms at the Detroit meeting
of the American Association for the Advancement of Science.

See the paper entitled— ’

6. The Solar Atmosphere. {Am. J. Sei., 111, ‘<, 400, Decémber, 1875, Suppl. No.)
7. Mcasurement of the direet effect of Sun apols on Terrestrial Climates. (Monthly Not.
Royal Astr. Soc., November, 1876.) .

Here the author essays a new method of determining whether sun
spots affect terrestrial climates or not, although he does not undertake
to say whether they may not be.the indices of some other action which

-does affect them. Considering the spots merely as interruptions of a
* determinate quantity of the solar heat, he succeeds in demonstrating
that their~total *effect (from this point of view) on terrestrial elimates
can not alter the mean temperature of the earth by so much as one de-
gree Fahrenheit, .
8. On certain Remarkable Groups in the Lower Spectrum.. (Proc. Ami. Acad:, 1878.)

Contains the author’s discovery of the duplicity of the rays in the
“ great AV group of the solar spectrum, :

9. On the Temperature of the Sun. (Proc. Am. Acad., 1878.)

In this paper, the author publishes the results of his comparison of
the . heat and light of the sun with that of the molten steel in the Bes-
semer converter. At this time (so late as 1878) the temperature of the
sun  was maintained by physicists of high - repute to be not over
1500°C. The author’s object in this comparison was not to determine
this temperature, but to furnish irrefragable proof that it was at any
rate very much bigher than that which physicists, misled by Dulong
and- Petit’s law, had assigned to it. Incidentally, the conclusion was
reached that this celebrated law itself is absolutely unreliable, a
position which is now fully conceded.

10. Gbyervations on Mount Etna. (Am. J. 8ci. m1, xx, 33, July, 18’80.)

The author here gives the results of his stadies made during the
winter of 1878-79, upon the upper slopes of Mount Etna, which were
counected with the improvement of solar observation by the employ-
ment-of astation at a high altitude. )

\
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11. The Progress of Solar Physics.

An address as president of the physical section of the American
Association for the Advancement of Science, delivered a Saratogain
August, 1879, (Proc. Am. Assoc., xxviii, 51, 1879.) L
12. The Bolometer and Radiant Enerqy. (Proc. Am. Acal,, xvi, 1880.)

13. The Bolometer. (Proc. Am. Metrol. Soc., Dec -mber, 13<0.)
14, The dctinic Balance. (Am. J. Sci., 11, xxi, 187, March, 1:41,)

His solar studies having convinced him that two-thirds of the sun’s
radiant energy \'vuq unexplored for want of the proper apparatus,
the anthor speut the year 1880 in experiments on the construction of
"an instrument for analyzing and measuring this and like forms of
energy. - This instrament which he called the bolemeter, from Zuly
and perpoyy i8 deseribed in the papers above mentioned. ’

i:’». Sur la distribution de Uenergic dans le spectre solaive normal, (Comptes I.{onduﬁ,
March 21, 1881.)

16. Dintribution de Uenergic dans le spectye normal,  (Comptes Rendns, July 13, 1881.)

17. La distribution de Uenergie dans le speetre normal,  (Ann, Chim. Phys., February,
1582, )

The first fruit of the use of this new instrument was the demonstra-
tion that the amount of heat which the earth receives from the sun sthe
solar constant) had been greatly underestimated, owing, among other
causes, to inability previously to measure the solar heat in sufliciently
small portions of the spectrum. The leading facts in regand to the dis-
tribution of ewergy in.the normal spectrun, from the sun, and the dis-
tribution of this solar energy before abs ion by the earth’s atmos-
phere, are given in these papers. ‘h\ .

18. The Sclective Absorption of Solar Energy. (Am. J. Sei., I, xXv, 169, Marel, 1383, .
Also, Ann, Phys, Choem., XIX, 1833, and Ann. Chim.. Phys., V, xx13, 497, Aug-

-

ngt, 1883.) .

Treated more fully in ¢ The Profession.: Papers of the Signal Serv-
ice. No.xv. Researches on Solar Heat and its Absorption by the
Barth’s Atmosphere. Expedition to Mount Whitney, 1834.”

The results already announced were so important in their bearing on
the science. of terrestial meteorology that the author conducted, under
the joint auspices of the Allegheny Obse atory and the United Stfi.tes
Signal Service, an expedition to the Sierra Nevadas of Southern Califor-
nia, the results of which were published extensively in Americnn.mu} for-
foreign scientific journals, Inthe firstarticle above mentioned is ah ac-
count of the leading facts observed; whick are that the sun’s light is
essentially blue, and that what we call ¢ white” light is due to the abSOrp.-
tion of these blue rays, first by the sun’s atmosphere and then bjour own.
It had always been supposed that the sun’s red and infra-red r '8 were
powerfully absorbed by ourown atmosphere, which acted, _accordmg to
the familiar comparison of Poisson and Pouillet, like the glass cover ofa
hot-bed, which absorbs solar heat more and more as we approacl} the
infra-red, This universally-uccepted belief was directly contradicted
by these researches, and it was shown that the nature as well as the

BT € RN S o 24 b
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amotfut of the ubsor'ntmn of the solar rays had lieen so wholly misun-
derstood that the general outlipes of these important truths were hero
given for the first time. The \’lluu of the solar constant, which until

now had been accepted, was radically altered, Pounillet’s v alue, 1

7 calo-
ries, being raised to 3.

In connection \nrh this, a map was given of
the infra red solar spectrum, containing numerous lunes and bands hith-
erto nnknown; and, what was wholly new, with their places fixed upon
the normal or wave Ionn’th scile by direct obser\' rtiofe
). Mcoivon the Edperimental Petermination of Ware-lengths i the Invisible Prismatic
& detrwm,. (Mem. Nat. Acad, Sci., 1581 (Read October, 1833),  Also Am. J. Sci.,
11, xxvii, 169, March, 1=34; and Ann. Phys. Chemn., .Iul\ 18=4.)
Almost, if not absolutely, all of our present ]\uo\vle(lgo of the con-
stitution of be lies forming the external universe is dependent upon
our information concerning the wave-lengths of the encrgy they send
“us, of wlhich that coming in the form of light and which is visible is but
the smaller portion.  Inasmuch as until late Iy we have known almest
nothing about any waves but visible anes, all our kno“ledge about ter;
restrial and other dark-heat radiation is in a condition of empiricisi
even to- (Ll) a fact which is a great reproach to physieal seience.  This

arises chiefly from our'want of knowled ge in the past of any means of -

determining what these wave-lengths are, or, as a consequence of this,
from our inability to analyze the ipvisible spectrum (in which two-third
of the solar cnergy resides) in the way we can analyze the visible.
. The memoir above mentioned fixes the wave- -lengths of solar heat,
which had been l\nown hitherto in the visible spectrum only, through-
_out its whole extent, *and for the first time gives a trustworthy means .
ot investigating that unknown major portion of the whole solar energy
‘on_which all organie lifo depends.  This is the real purport.of the some-
what abstruse, aund, at first sight, unattraotive investigations upon -
wave-lengths to which thé author has devoted many years.” He com-
pares himself in this respect to one who is opening a path into hitherto
unexplored couatry ; not undertaking himself to study its natural his-
tory, but'trying to execute the less attractive but indispensable labor
of making the road on which futnre mvestxg.xtors may travel,

20, On the Amount of the Atmospheric Absorption.

(Am. J.Sei., 111, XXVI1II, 163,’Sop-
tember, 1834.)

In this paper, it is shown, both from theoretical counsiderations and by

experiment, that the absorptmn of the solar rayy by the earth’s atmos-
"phere is at least double what it has commonly ;bzun supposed to be.

. 2L Onthe Temperature of the Szuface of the Ifloon (Mom. Nat. Acad. Sci., 111, Septem-
ber, 1684.)

In this memoir, it is stated that it has been found possible to form a

. heat spectrnm from the mooun, and to amlyze its different parts. The .

conclusion reached (which differs from that of Lord Rosse) is thatghe
temperatare of the sunlit surface of the moon can not be greatly above

zero centigrade. Results of 1ut;erest in couuectlon with solar radiation
are also given, :
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Professor Langley has published numerous other papers upon sub-
Jjects connected with solar or "astral physics, but it is believed that
those which have now been mentioned will fully justify the recommen-
dation of the committee.

GEORGE F. BARKER,
Chairman.

Woicort GiBps.

SIMON NEWCOMB.

ARTHUR W, WRIGHT.

: . CHARLES A. YOUNG.
WASHINGTON, April 24, 1885.

\

At a public session of the Academy, held on the evening of April 21
1886, the first Henry- Draper medal awarded by the Academy was pre-
sented to Prof. 8. P.-Langley by the president, who in a short address
gave a résumé of Professor Langley’s work in astronomieal physics, and
the reasons why the Academy had honored him wnlh _this medal.

.
“r

On recommendation of the council, the Academy adoptud the follow-

. ing resolution in April, 1885 :

’ 2 . . ] R
Resolred, That the treasurer be authorized to reserve from the income of the Draper

fund, $65 each year, and such furtliersnm as the committes on that fund m;iy author-
ize, to be invested from time to time until the invested fund is increased to §6,000,
the sum intrusted to the Academy by Mrs. Braper,
S
PRESENTATION OF SECOND DRAPER JEDAL.

- Mr, Barker, chairman of the comwittee on the Henry Draper medal,
reported, in April, ¥887, that the committee recommended that the sec-
on{l Henry Draper medal be awarded to Prof. idward O. Pickering,
(lix\ector of the Harvard Observatory, for his recent weork in astronomi-
cal photometry and photograpby. This .ccommendation was adopted

by the Academy.

The report of the committee for the award of this medal is as follows: -

REPORT OF THE COM'\IITTDE.

To the National Academy of Sciences: - ‘
The committee on.the Henry Draper medal begs leave herembh to
report that it has carefully considered the investigations which have
been made in astronomical physics since the award of this medal ih
1885; and that, as a result of’such consideration, the said committee
desires to recommend that the Academy dward this medal for the year
1887, to our fellow member, Prof/Edward C. Pickering, the directox: of
the Harvard College Observutory, for his recent work in astronomical
photometry and photography. - .
Professor Pickering was appointed to the position which he now holds
in February, 1877. An examlmtlon of the annual reports which he has
presentedto the Vlsmng committee of Lhe observatory will show the
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great amount hnd{\‘hvg@w variety of the work which Iras been done
there under his direction. Some of this work is purely astronomical;
} as an example of which, the excellent meridian circle work of Prof, Wil

liam A. Rogers may Le mentioned. But most of it is in the departme )
of astronomical, physics; and this it is to whiclh the committee desirey
to direct attention. ’ '

The work in astronomical physies, which has been done in the obsery-
atory of Harvard OCollege under Professor Pickering’s immediate super-
vision, seems readily divisible into three classes: First, stellar photom-
etry ; second, stellar photography; and third, stellar spectrum  pho-
tography. ' , ' e

I. The principal subdivisions of the photometric worl are s follows:

(1) Observations of Jupiter’s satellites at their disappearances in the
shadow of the planet and their reappearances after the eclipse ;' with
the object of determining the times at which these phenomena ocear
with greater accuracy than had hitherto been practicable.

(2) The determination of the relative brightness of all stars visible
to the naked eye in the latitude of Cambridge.

(3) The determination of the relative brightness of several thousand

stars of the first nine magnitudes, in order to fix the value of the arbi-

trary seales usually employed in estimating magnitudes.

+ (4) Comparisons of various objeets at small apparent distances from
each other, such as the components of double stars, different satbllites
‘of the same planet, ete.

(9) Numerous special investigations on proposed standards of ning-
// nitude, stars which have been used for comparison with variable stars,
the light of nebulee, ete. :

All this photometric work has'gone uninterr‘upted]y forward with the
aid of special photometers ingenuously devised for the purpose by
Professor Pickering, ’ . ‘ :

The observation of the cclipsys of Jupiter’s satellites has long been
regarded a3 important, not only in determining the motionsof the satel-
lites themselves, but also in ascertaining the velocity of light. It is ob-
vious that the observation of the disappearance or reappearance of a

- satellite is necessarily a photometric observation, and therefore that - - g

the subject is one to which improved. meaus of photometric research arg
. peculiarly applicable. But previous to Professor Pickering’s undertak-
_ing, no one appears to bave recognized the advantages resulting from
the use of photometric apparatus in the observation of thiese eclipses.
Recently, however, these advantages have been recognized in France,

‘and researches similar in character to thoge of Professor Pickering have
beenh undertaken there. :

It is not expected that the observations of the eclipses made at the -
Harvard College Observatory will be fully reduced and published unig;

-they have been continued through a complete revolution of Jupi

(about 12 years). The first observation of this sort was made on t
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‘ 23d of June, 1878. Up to the Deginning of the present year, the total

number of eclipses observed was 358, .thirty-n.iue of whicth had.occur-red
since October, 1885. The accuracy with which an eclipse of t}xe first
satellite can be observed appears, from the.prehmmary reductlous,‘
be very satisfactory, the probable error seeming _to be l_ess th an a secon
of time. The eclipses of the -three outer satellites will furms g ts
nearly as useful, since the greater numbf;er of comparisons obtained
during each eclipse compensates to a cous1dgmble extent for tl.m com-
parative slowness of thie changes in the brightuess of the object ob-
se’rl“heed ;neridiau photometer of Professor Pickering was firat brougl_xt
into use in the summer of 1879. The work of determmlpg by th.e.a-ld
of this instrument the relative brightness of the stars which are visible
to the naked eye was begun on the 25th of October o.f that year apd
was continued through 700 series of observations, 4,209«,sktars being in-
cluded in the catalogue,. The total number of comparisons made w)as
94,476, four comparisons counstituting a co.mplet-e obser\.mtlou. 'l“hts-o
results, together with an extended discussion of the estimated magni-
tudes obtained for the sathe stars by careful obser.vc?rs, as fvell as the
results of previous photometric determinations of thfnr relative bright-
ness, were publighed in Volume X1V of the Annals o? the 'Observatory.
The success of ithis photometer led Profesgor Plckerm.g, to have a
larger instrument constructed, of the same kind, but whlchhcould t;be
applied to the measurement of telescopic stars. Tlfe new p tqtotm‘e._«tag
has given perfect satisfaction,and has egabled the.brfghtness of stars
the ninth magnitude to be weasured with a deviation from accuracy
not exceeding a tenth of a magnitude. Moreover, stars can be meas.
ured with this instrument at the rate of f ~ty stars an hour for an mtl-
tire evening ; and under favorable conditions, even one stm;‘ a mmuree
may be thus measured. During the year 1386, 299 series o! ullleasumi
ments were made by Professor Pickering and: lmi agsistant, t 65 J:(:) "
number of separate photometric comparisons being 59,500, In 1-%85’ f’t,he
such comparisons were made, and in 1884, 27,590. A comparls:ﬂ 01; e
Cambridge results with those obtained -xt Pu!!&c.)wa, Bh?wi ; ﬁmess
a#erage deviation of a measurement of the ditference in brig t:h >
between two stars observed at both places dogs .not exceed one-tetlln 0
a magnitude. The principal work of the meridian photomqter, the rle:
vision of the Durchmusterimg magnitades, is now approaching comple
. tion, nine-tenths of the observations having already been made. o it
It would seem to be manifest fromn the facts a',bove enumera‘te‘ b, A ¢ ¢
practical stellar photometry has now been ca,me.d on for the hrlb‘te“ :; °
by Professor Pickering to that extent and Wlﬁh.‘ that complete
which are requisite to give it general interest and 1mportanc§.. L were
IL The earliest investigations in stellar ph.otogrflphy w hlc lofa
' tindertaken by Professor Pickering were begun in 1882, with the ai

* grant from the Rumford fund of the American Academy. They have




' used as a means of forming charts of large portions of the sky, and of

determining the light and color of stars in all portions of the heavens,
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been continued subsequently by an appropriation made in June, 1885,
:" from the Bache fund of the National Academy. "The work which has

been done in this direction has been summarized as-follows
¢ The present research was undertaken in 1882 with a lens having an

aperture of only 24 inches, It was shown that photography could be -

Photographs of the trails of close polar stars no l)righter than the"

eleventh magnitude were obtained without clockwork) «Jnp 18835, the
investigation was resumed with a telescope having an aperture of 8
inches. With this, one hundred and seventeen stars within one degree
of the pole, one of them no brighter than the fourtcenth magnitude, left
trails. Theaverage deviation of the measures of the brightness of these
stars ou different photographs was less than a tentli of a magnitade; a
greater accordance than is given by any other photographic metiod,
A similar result was obtained from the Pleiades, of which group over
fifty left trails. Similar trails are nowbeing obtained of the stars north
of —300 in all right astensions. This work Legan in the autuinn of
1885, ay23Y, and has already been completed for more than half the sky.
By plﬂographing on the same plate polar stars near their upper and
lower‘calminations, material has been accumulated for determining the
atmospheric absorption each night of observation, i
“A study has been madg of the application of pho'togmphy to the

. transit insttament.. Measurements of the trails show that the timeof g

transit may be determined from its trail with an average deviation of0.03
second, which is about half the corresponding deviation of eye observa-
tions. “ '

“Charts may be constructed 50 square, having the same dimensions
a8 those of Peters and Chacornac. A single exposure of one hour is
required, and it is not necessary that the observer should remain yith
his eye at the telescope ‘to correct the errors of the clock. Miscella.-

- neous observations have been secured of the Pleiades, of the uebula in

Orion, of Jupiters satellites, and of various other objects.”

. IIL Stellar spectrum photography, in which Professor Pickering has
aghieved his most marvelous results, was undertaken by him first in
18‘&‘}, upon a plan entirely. novel, Two important features of advan.
mge‘ﬁre possessed by the new arrangement. The first consisted in
placingithe prism in front of the object glass; a plan already suggested

consisted innglacing the refracting edge of the prism parallel to the

by Fraln%@ﬁv\@', and tried for eye observations by Secchi. The seeond "

motion of the¥star; 4. e., if the star was on the meridian; the refracting .-

edge would be \ﬁgmzonml, and the specttum north and south. The

first device gives n\?ts only an enormous inerease of light, but renders -
-‘_‘,'\ over the entire field to impress their spectra . . .

it possible for the s
upon the plate. He R While previous observers have been able to
M a time, and have not obtained satisfactory

1
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results from-stars fainter than the second or third m: ,,nitudg, Professor
Pickering has often obtained more than 100 spectra on a -smgle platg,
many of them of stars not brighter than the seventh or elghth magni-
tude. By means of the second device, the necessary width of the
spectrum is secured. If clockwork were employed, tl.xe spectrum of a
star would be a line too narrow to show any details. Foru.lerly, @
cylindrical lens was used to widen the spectrum; l‘)qt by placing the
phsm as above, and by suitably varying the rate of the clocl.{, any de-
sired width can be given to the spectrum simply by tvh‘o motion of the
star itself. One.millimetre was found to be the best wu!th. .
The first experiments were made in May, 1883, by placing & 300 prism
im front of a lens of 24 inches aperture. No clockwork was used, the
spectra being formed of the trails of the stars. Il'l the spectrum of the
pole star, over a dozen lines could be counted, and in that of @ I.Jyr:ev, the
characteristic lines were shown very clearly with an exposure of only tw.o
orthree minutes. I the fall of 1885, two prisms were obtained 20 flenm-
metres in clear nperfurc, and having angles of 5° and 159, 1'ctspecblv01y.
These could be placed in front of the object glass of-tlm 8-m.ch photo-
graphic telescope. With this apparatus, systematic opc_n)‘utmus were
begun. The research, however, proved too large for the l)uchq appro-
priation. Wherenpon, Mrs. Henry Draper eame forwzmlZ enr];v in 1§86,
and. generously offered not only to defray the expenses of the)‘n\'es.tlg(,-
tion as & memorial to Dr. Draper, but to put at Pro.fessor I xckermgq
disposal the 1l-inch refractor, with its pliotographic corrector, with
which Dr. Draper has taken many of his later stellar photggmphs.
The investigation was thereupon extended by-Professor Pickering, and
divided into three parts. The first included a general sarvey of stellzfr
spectra, each spectrum being photogr.., ued with an‘exposure of not less
than fivé minutes. These photographs generally exlnbltefl the §1)gctpm
of all stars brighter than tho sixth magnitude with sufficient (]}st;l{ct-
ness for méasurement, The second research related to a determ }Ililthll
of the spectra of the fainter stars. Iach photograph taken rgcewethfm '
exposure of ‘one hour, so that the spect  of all thfs stars not fzun;er than
the eighth or ninth magnitude and included in a regiop 10. sqnalre
" were represented upon the plate. Ior both these u‘xvestl.gu.tx‘oms: t 11(:
8-inch Bache photographic telescope was employed. The t‘hl[‘d lesmr(‘z
xelated to a mort detailed study of the spectra of the brightest stars.
For this work the Henry Draper 11-inch corrected refljuc.tor‘was 1.lsed,
Mrs. Draper having provided a small observatory for it in Cambridge,

; strue ; 50
and also the mounting. Four prisms were constructed, each of 159, of

which three had a clear aperture of nearly 11 inches, the fourthd being
somewhat smaller, the whole weighing more than 100 pounds and oecu-
pying a cubic foot of spxce, » o -
" The results already attained in these three dlrectlgns have begn s:ltt
isfactory. In the first research, the first cycle, covering the entire sky

from zero to 24 hours of right ascension, has been completed. This
R
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cycle containg 257 plates, all of which have been measured, and a large
part of the reduction completed. 8,313 spectra have been measured on
them, nearly all of which have been identified, and the places of a greater
portion of the stars brought forward to the year 1900, and entered in
catalogue form. 1In the second eycle, which will complete the work, 64
plates have been takeun, of which 51, including 2,974 spectra, have been
méasured and identified. In the second research, which has been car-
ried on in the intervals when the telescope was not needed for other
purposes, 99 plates, with an” exposure of an hour, have been obtained,
on which 4,442 spectra have been measured, in one case over 300 spectra
being shown on a single plate. In both these researches taken together
15,729 spectra’of bright and faint sturs have been measured. In the
" third research, the first results of which were obtained in October last,
a considerable number of excellent photographs have been obtained,
the results of which can be stated only after a long series of measure-
ments, and a careful reduction and discussion of them. Some points of
interest, however, are shown on inspeetion. A photograph of a Cygni,
taken November 26, 1886, shows that the IT line is double, its twe com-
poneuts having a difference in wave length of about one ten-millionth
of a millimetre.* A photograph of Omicron Ceti shows that the lines
G and IL are bright, as are also four of the ultra-violet lines character-
istic of spectra of the first type. The H and K lines in this spectrum
are dark, showing that they probably do not belong to that series of
-lines. Thestar near X’ Orionis, discovered by Gore, in December, 1885,
gives a similar spectrum, which affords additional evidence that it is a
variable of the same class as O:Ceti. Spectra of Sirius show a large
number of faint lines beside the well-known broad lines, -
Professor Pickering has also devised a new method ofenlarging these
original photograpls, which also removes the inequalities in density in
-the negatives, appearing as bands parallel to the length of the spec-
trum. A ecylindrical lens is placed close to the enlarging lens, with its
axis perpendicular to the spectrum lines. Inthis way, thelength of the
spectrun is increased only five times, while its width is increaged nearly
one hundred; 4. e. from 1 millimetre to about 4 inches. This arrange-
ment greatly redaces the difficulty arising from the feeble light of the
star. Until very lately, the spectra in the origingl negatives were made
very narrow, since otherwis?,ﬁhe intensity of the starlight would have
been insufficient to producelthe proper decomposition of the silver par.

ticles. The enlargement being made by daylight, the vast amount of - f

energy thon available is controlled by the origil'lal negative, the action
of which may be compared to ffat of a telegraphic relay. The copies,

therefore, represent many hugdred times the original energy received
from the stars. .

* It'has loug beon known that the H line is also double

(bright) in the spectram of
the solar chromosphere, .
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The deed of trust under which this committee is acting provides
“that theinvestigation for which it (the Henry Draper medal) is awarded,
or the completed publication thereof, shall have been made since the
time of the last preceding award and presentation of said medal.” In

consequence, the committee recommends ty€ award to Professor Picker- .

ing, for the specific investigutions in stellar photox.netry and photog-
raphy above mentioned, which have been*made since ﬂlG mmfth of
April, 1385, the time of the last preceding award and presentation of
the said medal. This comprises, it is believed, the whole of the photo-

graphic work done at the Ilarvard College Observatory, and a large -

and important part of the photometric work. .

In the opinion of the committee, Professor Pickering has.dlspl‘uyed
in these researches a skill, ingenuity, and vigor, which entitle him to
an honorable place among the scientific men of our own or of any
previous age. .

A} . . . . 3 . . .
fwhich is respectfully submitted.

Allo : GrorGE I. BARKER.

Worcorr (G1BBs,

SntoN NewcoMs.

"CHARLES A. YoUuNa.

ArTHur W. WRIGHT.

Committee on the Henry Draper Medal,

April 21, 1887.
On the evening of April 18, 1888, at a public session of the Academy,
the second Henry Draper medal was, in behaif of the Academy, pre-
sented by the president to Prof. E. C. Pickering, of the Harvard
Observatory, for his work in astronomical photometry and photogmphy.,

AWARD OF THIRD DRAPER MEDAL.

_At a special session of the Academy, ..cld in Philadelphia, Novemher
13, 1889, Mr. George F. Barker presented the following recommeénda-
tion of the committee on the Henry Draper medal: ‘ )

The committes on the Henry Draper medal recommend to the Na-
tional'Academy of Sciences the award of the Henry Draper medal to
Prof, Heury A. Rowland, of Baltimore, “r his researches on the solar
spectrum, .

This recommendation was adopted by the Academy.

THE LAWRENCE SMITH FUND.

During the April session, 1884, tlnz?president announced that the
widow of Prof. J. Lawrence Smith, lat&an honored member of the Acad-
emy, intended to place at the disy(x‘)snl of the National Academy oi“
Sciences the sum of $8,000, as a memz"brial fund to promote the study o

meteoric bodies.
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Upon recommendation of the council, the Academy adopted the fol-
lowing resolution : »

Resolred, That tho Acadomy hears with gratification the annonncement that Mrs.
J. Jaawronce Smith intends to intrust to it a fund to promote the study of meteoric
bodies, and hereby signifies its readiness to acoept the trust.

The Academy also adopted the recommendation of the council, ¢ that
the president’ be authorized to communicate with Mrs. .J. Lawrence
Smith, and make what arrangements were necessary.”

The following is the text of the deed of gift of Mrs. Smith:

DEED OR TRUSBT OF MRS. J, LAWRINCE SMITII,

Know all men by these presents,!that I, Sarah Julia Smith,lof the city of Louisville,
and county of Jefforson, State of Kentucky, in cousideration of the promises, and
of the accoptance of tho within trust by tho National Academy of Sciences, and also
in consideration of divers other good and valuable considerations, I, the said Sarah
Julia Smith hereto moving, have given, granted, assigued, transferred, and set over,
and by these presents do give, grant, assign, transfer, and set over, unto the said
National Academy of Seiences, and to their successors forever, a certain fund or sum
of $8,000, with the intorest and income thercof, to have and to hold the same in trust
nevertheless, upou the special trusts and for tho uses and purposes following, to wit s

First. In trust, to invest and to reinvest tho said sum of $8,000, and to keep the
same invested in good and safe securities, or in kuch other manner ag shall be, in
their opinion, best for the preservation and maintenance of such fund.

Second. In trust, to use the interest and income thereof for the purpose of striking
a gold medal, which shall be called the “ Lawrence Smith Medal,” shall be of the
valno of §200 in gold, and shall be struck iu a die, to bo selected and presented to the
said National Academy of Scicnces by me, the said Sarah Julia Smith, And the said
medal shall be awarded and presented from time to time, by the said National Acad-
omy of Sciences, to any person in the United States of America or elsewhere, who
shall make an original investigation of meteoric bodies, the results of which shall be
made known to the public, such results being in the opinion of the said National

"Academy of Sciences of sufficient importance and benefit to scionco to merit such
recognition ; provided, however, that said medal shall not be presented or awarded
more froquently than once in 2 years, and provided, also, that the investigation for
which it is awarded, or tho completed publication thereof, shall have been wmade sinco
tho time of the lust preceding award and presentation of said medal, :

Third. In trust, that if investigations of equal importance shall be made in regard
to meteorie bodies at or about the same time in the United States of America and
also in some other part of the world, each of whicl investigations might, in the opin-
ion of tho sajd Academy, entitle the investigator to be considered as a competitor for
said medal, proference shall be given in the awarding thereof to investigations made
by a citizon of the said United States of America.

Fourth, Iu trust, that if thesaid die shall at any time be lost, destroyed, broken, or
in avy manner rendered unfit for the purpose of striking the said medal, a new dio

_shall be procured exaotly similar to the one so selocted and presented as aforesaid, and
shall bo paid for out of tho interest and income of the said fund; and such sum or
sums of monoy as shall at any time or times bo necessary for the care, custody, and
p‘rotection of the said die or of tho said fund hereby given shall also be taken from
and outof the interest and income of the said fund whenever the same shall be deemed
necessary by the said National Academy of Sciences. v -

Fifth. In trust, that if at any time or times the interest and income of said trust
fund of 8,000 shall exceed tho amount necesgary for the striking of said medal and
the care of the said die and of the fund, such surplus over and above the sum or sums
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80 réqnir(-d for the purposes of the trust, as hereinbeforo recited and set forth, shall be

“uged in such manner as shall be selected by the National Academy of Sciences in aid

of investigations of meteoric bodies, to be madeand carried ou by o citizen or citizons

" of the United States of America.

And the said National Academy of Sciences doth signify its acceptance of the said
fund of 88,000, and doth engage to hold and manage the same upon the trusts and for
the useaand purposes herein montioned and set forth.

In witness whereof I, the said Sarah Julia Smith,have hereunto set l'nyhrmd and
geal, and the'said National Academy of Scionces hath herocunto caused its .corpomte
seul’to be affixed, and these presents to be subscribed by its president, this 6th day

ay, iu the year 1884,
of Moy, In the }' Saran JULIA SMITH. ([BEAL.]
Sealed and delivered in the presonce of—

ANNte C. NORTON,

J. H. CaperToN.  L[SEAL]

. 0. C. Marsu,
! President of the National dcademy of Sciences.
Witnesses to signature :
Gro. J. BrusH.
E. 8. Dana.

At a stated session of the Academy, held in April, 1885, the follow-
ing resolutions in regard to the Smith fund were adopted upou recom-

mendation of the council : .
Resolved, That tho National Academy of Sciences gratofully :fcknm.vledges the re~
.coipt of a fund of $8,000, presonted in trust by Mrs. Sarah Jul‘m Smith to 'pmmo'to,
the study of meteoric bodies; that the Academy ndopt.s and cuuhrm.s the action of its
president in accepting stich trust, and promises tho faithful execution of the same.
fesolved, That the Academy appreciates the confidenco reposed l.>y tho. do‘nor in
sclecting it as the'trustee for executing her purposv, and her further liberality in pro-
iding dies for a suitablo gnedal. ) R
w?:;ﬁlﬂ;d? ’i‘lmt a commiitee of 5 members be appointed by the premdent—to roc-
ommend to thé Academy such measures as may be necessary to the proper execution
1 . . .
Of;t:oti:;;f That the said committee be charge . ith f;!m duty of proparing sn {)x;
prossion of appresiation by the Academy of the muuificence of Mrs. Smlt;ll;, and fo .
having such expression suitably cngrossed and signed by the proper officers for
issi o the donor. . . .
m;:’l(;’:;:;ll?]'l[‘:lnt the treasurer bo mltlioriz‘ed toreserve 1:ronx tho. incomo.of thov J . Ln.wt;
ronco Smith fund, §133 each year, to be invested frony tipne to timeo until the xfxveste
fuud is increased to $8,000, the amount intruste® ‘o the Academy by Mrs. Smith,

COMMITTEE ON THE SMITH FUND.

The president appointed as permanent committee on the Smith fand

the following members: ,
Wolcott Gibbs, Chatrman.’

G. J. Brush. R. Pumpelly.
A.Hall, . L. M. Rutherfurd.

8, Mis, 47—b
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ACKNOWLEDGMENT TO MRS. SMITH.
Mrs, SArRAT JULIA SBMITH:

dOM:th: It is our duty ns a committee of the National Academy of Sciences to ten-
i“trr o:gn tlfo ﬂ]n!.lks of the Acadomy for the munificent donation which you have
e u::l:l é(i)tll::. \?th 3])0 most sincero appreciation of tho spirit which dictated your
Yy protound respect and sympathy, w i Y i
Sovalved npom e p yuipathy, we now discharge the duty which has
The noble and unselfish life of our Iamented follow momboer,

was dovoted to science; and of the w oo, omotonee S,

ork which he did, and which confors
k i eternal b
upon his name, no part is.more decply interesting or more perma dlnn

! ! nently valuab
his researches on the chemical constitntion of ineteorites, roaenrc&y o

4 . P on: n which he i
established in theso Lodios the existence of hydrocarbon. His beautiful col]ectli?nt
hag becomo the property of one of our most prominent colleges. His name and fame

are national popsf%ssiouu. The incoms of the fund which you have intrusted to the
Academy, worthily bestowed, can not fail to assist matoria
knowledgoe of meteoric phonomoena.

The Academy accopts tho trust, which honors the giver,
sef'vwes of on9 of it most honorad mombers, and whicli promises to extend the bound
aries of tl.m scienco to which he was devoted. We tender to you, madam, in then .
of the Academy, our grateful acknowledgments, ' ' e

which recalls the lifelong

WorcoTT Ginns, Chairman.
G. J. Brusn.

A, Han,

R. PumprLLy.

L. M. RuTHERFURD.

July 27, 1685, Committee,
" PRESENTATION OF FIRST LAWRENCE SMITH MEDAL,

In December, 1887, the committee on the Smith fand unanimousl
recommended that the first J. Lawrence Smith medal be awarded tcy;
P.rof. I.Iubert A. Newton, of New Haven, Connecticat, in recognition of
his eminent services in the investigation of the orbits of meteors, This
recommendation was adopted by the Academy at the April meetin
1888, and at a public session, held on the evening of April 18 1883’
the first Smith medal, given by the Academy was presented t,o Proz

fessor Newton by the president, who, in a
short add
reasons for its award. ’ T ress gave the

The report of the committee is as follows :

REPORT OF THE COMMITTEE.
To the Natjonal Academy of Sciences :

Px‘qfessor Newton’s study of the subject extends over a long series of
years, and has led to results of. very great popilla'r interest as well as
scientific importance. Meteors ju the sense in whizh the word is now
uged have from the remotest ages attracted the attention of man-
km.d. Observations of greater or less value have long been accumu-
lating, Ghemistry had shown that meteoric bodies which fall upon the
earth contain no element not already known as a constituent of the

_é

lly in exztundiug our -
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. crust of the earth, but astronomy had not yet brought the wanderers

of the heavens into a system and shown that they are moving in defi-
nite orbits, and are not distributed by chance in the celestial spaces.
Professor Newton’s first paper was published in 1860, and was sue-
ceeded by a namber of others, the last having been read to the National’
Academy, in April of the present year. .

Trom a careful analysis of the early observations of the archives, go- |
ing back to the year 902, as well as of modern observations, Professor

" Newtou showed that the connection between the November star showers

of 1799 and 1833 had been concealed by the fact, that the day of the
shower was moving from October 12, A. D. 902 to November 13, 1833.
The shower was thus traced back over 900 years, and the persistence of
this 33-year period was distinetly shown,. It was also proved that the
paths in which the meteors are moving about the sun must be one of
five sharply defined orbits. A methéd of deciding which one of these
orbits was the true one was suggested. ,DProfessor Adams of Cam-
bridge (England) then showed in the manner indicated which orbit was
the correct one, and so prepared the way for proving beyond question,
as soon as Oppolzer published the orbit of the comet of 1886, that this
comet and the November meteors belong to one system. Schiaparelli
bad just shown that the August meteors belonged to the same system
as another comet, "

In & memoir on shooting stars, published in the memoirs of the Na-
tional Academy (read August 6, 1864), Professar Newton for the first
time proved that the orbits of these bodies are not approximately
cireular like those of the planets, but that they resemble more the para-
bolic orbits of comets. This was the first step towards the establish-
ment of a relationship between comets and meteors. In the same
memoir, Professor Newton updertook * show how wmany shooting stars
enter the air each day. The result of vhe discussion was the number
7,500,000, but later observations inerease this number materially, and
perhaps even, double it. Another interesting and suggestive question
also considered was this: ‘As the earth moves round the sun, how
thickly filled with meteorites is the space which it traverses? To this
question, the answer given is, as a fi approximation, 13,000 in each
unit of space of the size of the earth itself. '

In a subsequent paper, Professor Newton made an attempt to deter-
mine whether comets come originally from the solar system or from out-
side of it. The investigation was based upon the observed facts, and
the results obtained are still under consideration by astronomers. The
argument that the meteoric stones of our cabinets were all frugments
of comets was again brought out in a lecture delivered at the Sheffield
Scientific School. This again was followed by a paper on the effect
upon the earth’s velocity produced by small bodies passing near the
earth. In this paper, it is shown that while small bodies which pass
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near the earth, but do not meet i, have a real effect in stopping the
earth or the moon, this effect is much too sofill to be sensible.
In a discussion of the Biela meteors of N ovember 27, 1835, Professor
- Newton, among other facts, brought out the very interestin g and import-
ant one, that the meteors left the comet since 1840; and that the disinte-
gration of the comets furnishing meteor streams is a more rapid process
. than has been usually supposed. . :
Finally, in a paper read before the
April 19, 1888, Professor Nowton has &
tions: o v )
‘(1) The meteorites which we have in our cabinets,
‘seen to fall, were originally (as a class,

of exceptions) moving about the sun in
than 90°; that is,

National Academy of Sciences,
tablished the following proposi-

§

; | Letter of transmittal
and which were

Introduction .
and with a very small number - Sessions of tho National Academy of Scionces
orbits that had inclinations less Session at Washington
their motions were direct and not retrograde. List of mombers P(;es"“t
(2) The reason why we have ouly this class of stones in our collec- List of papors roa
tions is not one wholly or eyen mainly

. Elections :
dePendent on the habits of men, Recommendations from the council
nor on the times when men are out of doors, nor on the places where
Ien live,

Home secretary’s roport
nor on any other principle of selection acting at or after the Reports of °°“‘"“t§°f
arrival of the stones at the ground. Either the stones which are mov- B James Watson meda
. : ’ . . i . New members
Ing in the solar system across the earth’s orbit move, in  general, in . New forcign associate .. .... ..
direct orbits, or else, for some reason, the stones which move in retro- © ' TroasnrorS IOPOTt. ..... teeeeeencreneen naen
' grade orbits do not in general come through the air to the ground in
* solid form.

Report on securitics hold by the Academy
) : Address by the president
(3) The perihelion distances of nearly all the orbits in which thege
stones moved were not les
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