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REPORT OF THE SECRETARY. 7

entered into with Mr. George L. Damon, of Boston. After cousiderable
delay in the performance of this contract, the doors were delivered and
put in place by Mr. Damon, to the entire satisfaction of the executive
committee. This arrangement has greatly promoted the safety of the
building and its contents from the risk of the spreading of any fires which
might accidentally occur within its walls. A few additional changes
are still desirable to give still further security to the public property
placed in the charge of the Institution.

For the purpose of facilitating the operations of the freight and trans-
portation department of the Institution, an elevator was constructed in
1879, by which packages could be carried from the southeastern entrance
of the building, either to the basement floor below, or to the document
room above. During 1880, the work has been completed by the erec-
tion of a very substantial platform outside of the door, on which boxes
can be conveniently delivered, or from which they can be shipped.
From the rapidly increasing amnount of transportation connected with
the natural history operations and the scientific exchanges, every facility
in the handling of packages, by economizing labor, becomes an item
of importance.

For many years a pump at the southeastern corner of the Smithsonian
building has furnished a supply of excellent water, esteemed throughout
the neighborhood. Although the introduction of the Potomac water
naturally reduced considerably the demand upon this pump it was still
constantly drawn upon by persens passing by, and was used for supply-
ing the water-coolers in the building. A chemieal and microscopic ex-
amination of the water made during the summer showed that it was not
entirely wholesome, in consequence as was thought, of the rotting ot the
inner wooden lining of the well. As a necessary step to the improve-
ment of the sanitary condition of the water the original lining was
replaced by one of brick. An iron pump was also substituted for the
former wooden one. These repairs have been satisfactorily completed,
and the water is now restored to its original quality.

The protection of the buildings in charge of the Smithsonian Institu-
tion and the preservation of the property contained therein require, of
course, the vigilance of competent watchmen, both day and night.
One of these, Mr. T. S. Nelligar, a night watchman in the new
museum building, has been made a special policeman by the Board of
police.

The situation of the Smithsonian building, so far to the south of the
principal avenues of travel in Washington, renders it somewhat incon-
venient of access, especially during inclement weather. At present
the nearest street railways are those along Seventh street and along
Twelfth street. The completion of the new building for the ac-
commodation of the Bureau of Engraving and Printing of the
Treasury Department, on South B street (at the corner of TFour-
teenth street), as also of the new National Museum building, on
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List of comets observed in 1880.

Discov-

No Name Date. Discoverer. erer’s No. Observatory.
A. Gill ... oo )i all, Cape Town, Africa.
B. J. M. Schmberlef..... ...| Ann Arbor.
C A.A. Common..|. -| Ealing, England.
D . Iartwig . .| Strassburg.
I ..| Comet (1869, III).‘ Oct. 10 | L. Swift ... ... . ... --.| Warner Observatory.
F.| Comet V._....... Dee. .. | Dr Pechule ....f.......... Copenhagen.
\

An arrangement in regard to the exchange of telegrams of astro-
nomical discoveries was proposed by Lord Lindsay in connection with
the working of his private observatory of Dun Echt, in Scotland, and
the Institution was invited to exchange therewith telegraphic commu-
nications in regard to the discovery of comets and asteroids. After
further conference with the director in charge of the observatory of
Greenwich it was concluded that dispatches sent to the latter would
answer all the parposes by simply providing for the prompt repetition
of these dispatches from Greenwich to Dun Echt.

EXCHANGES.

International Dxchanges.—The system of international exchanges which
has been successfully prosecuted for thirty years may be regarded as
having been inaugurated by this Institution. A method of exchange
had indeed been carried on for some years previously by Mr. Alexander
Vattemare, of Paris, France, but on essentially different principles. MTr.
Vattemare’s plan consisted in obtaining duplicate volumes and contri-
butions from booksellers, literary and scientific societies, public libraries,
and other sources, and then from the collected mass making to his
various contributors returns, at his own discretion, of what appeared to
him a fair equivalent. Such a method of course presupposed a great
familiarity with the actual possessions of the various bodies in corres-
pondence, as well as of their needs; and while undoubtedly beneficial in
some cases, was likely to be entirely unsuccessful in others.

The Smithsonian system consists substauntially in offering to cor-
respondents a safe and gratuitous channel of intercommunication, each
being responsible to the other for the amount and character or value of
the packages interchanged, the Institution assuming, between them,
only the relation or function of carrier. It naturally happens, however,
not unfrequently, that the Institution is requested to designate suitable
parties to whom publications of a particular character should be sent.
Such a request is responded to, either by furnishing such lists of names
or societies as may be supposed to be desirable, or by undertaking the
actual assignment of such works as are submitted to its discretion, dur-
ing the process of making up its own packages.
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Mr. Cushing has also been enabled to obtain many interesting speci-
mens of the handiwork of the Indians, both ancient and modern, and
has visited some of the mines from which minerals valued by them as
precious stones were obtained. In addition to the general inquiry into
the history of the Indians, Mr. Cushing has been instructed to take the
census of the Zuiii village, at the request of Major Powell.

Dr. F. M. Endlich, the mineralogist of the Institution, received, in
January last, leave of absence, for the purpose of visiting, as an agent
of the Treasury Department, certain sugar-producing islands of the
‘West Indies and Demerara, with a view of investigating the mode of
preparation of sugars, intended especially for exportation to the United
States. During his stay in the West Indies, as also in South America,
he made some interesting collections for the National Museum, among
them specimens of curious aboriginal pottery.

Dr. Endlich returned to Washington, after an absence of several
months, but was occupied for some months in completing his’ report;
receiving then an appointment in charge of certain mining operations
in Arizona, he resigned his position in the National Museum. The work
of the department of which Dr. Endlich had charge was then placed in
the hands of Dr. I'. W. Taylor of Washington, as will be seen by his
report, given elsewhere.

The services to natural science, of Capt. Charles Bendire, of the Iirst
Cavalry, have been appreciated for many years past by scientific men,
this officer, whose military record is understood to be entirely satisfac-
tory, devoting his leisure time to collecting specimens in all branches
of natural history and making very full notes in regard to the man-
ners, habits, and peculiarities of various Indian tribes. His succes-
sive assignments to military duty have taken him into the wmost
inaccessible and least-known portions of the American Continent, in-
cluding portions of Arizona, California, Oregon, &c., which have been
thoroughly explored by him. Several questions having arisen during
the year in reference to the character of certain species of salmonidee
in Oregon and Washington Territory, the acquisition of specimens of
which was considered very desirable in the interest of fish culture and
the fisheries, Captain Bendire expressed his willingness to undertake
a journey to the localities involved, provided the necessary authority
and orders could be obtained from the War Department. Application
to General Sherman and to the Secretary of War resulted in the comple-
tion- of the necessary arrangements, by which Captain Bendire was
insfructed to prosecute some desired reconnoissances and inquiries, in
which he would have the necessary opportunities for natural history
research. Under this arrangement he left Fort Walla Walla with a
portion of his command, and after an interval of several months spent
in the field, returned with rich results, consisting of very complete col-
lections of the fishes of the rivers and lakes of the interior of the
country, and with other objects of natural history, which have been re-
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‘War was also authorized to make a detail of officers and men from the
Army, to accompany the expedition. The plan of operations was to
send the vessel to Lady Franklin Bay, with a shore party, which was
then to be landed and to be provided with houses on shore, the vessel
herself returning to the United States for additional supplies. The War
Department did its part, by detailing Lieutenant Doane and a number of
men for the purpose in question, the general supervision being placed
in charge of the Signal Office. A critical inspection of the vessel was
made by the several bureaus of the Navy Department, and after a careful
consideration she was declared to be not sufficiently reliable to be ac-
cepted and the Secretary of the Navy declined to take the responsibility
of forwarding her on the voyage. In this emergency Captain Howgate
himself provisioned the vessel and furnished the necessary commander
and crew, and she started on her journey via Newfoundland. Severe
storms, however, were encountered and her boilers became so injured
as to require repair in Newfoundland. She experieneed numerous mis-
haps, some of which greatly injured the vessel itself and rendered the
further prosecution of the enterprise inexpedient. The vessel accord-
ingly returned to Washington with the party, and the expedition was
practically abandoned for the present. Dr. Pavy, the surgeon and
naturalist of the expedition, and one other, however, remained in Green-
land to carry on independent researches.

Captain Howgate, with his usual appreciation of all branches of science,
invited the Institution to furnish a collector to the expedition, promising
to supply the necessary quarters and subsistence. It was, however,
found impossible, in the brief notice given, to secure the services of a
competent person, and nothing was done beyond supplying some ap-
paratus for deep-sea research. '

PUBLICATIONS.

The activity of the Institution is more marked and its influence more
extended through its publications than by any other of its agencies for
the increase and diffusion of knowledge among men. However useful
and important its researches, explorations and collections, these would
be very limited in advantage to the public were it not for the dissemina-
tion of the new truths discovered and the facts collected through the
various classes of publications carried on by the establishment. These
publications are growing in number, size, frequency of issue, and value
every year, and more has been done in this way in 1880 than during
any previous period.

For many years past the Smithsonian Institution has been in the
habit of having all its memoirs (both octavo and quarto) stereotyped,
as thereby the number of copies of any memoir required for the use of
the public could be conveniently regulated. The demand by the public
(beyond the regular supply of everything to a definite number of insti-
tutions) being very unequal, there was danger of printing either too
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bodying at the same time a recast of the generalizations. The work
was accordingly placed under the supervision of Mr. Schott, as-
sisted by Mr. E. H. Courtenay, of the Coast Survey, and completed
during the year. Arrangements were immediately made for publica-
tion, including the construction of new base charts. The printing of the
charts has been completed by Mr. Julius Bien and the text is in an ad-
vanced stage of preparation, and will probably be ready in a few months.

Among the important papers still on hand which have been accepted
and are awaiting publication are the continuation of Professor Caswell’s
meteorological observations, of Providence, and the observations made
by Mr. Sherman, while on board the schooner IFlorence as a member of
Captain Howgate’s polar expedition.

The observations of Mr. Sherman present many new points in the
climatology and physical condition of the arctic regions, and will be a
valuable addition to the other papers of a similar character published
by the Institution, as illustrating the works of Hayes, Kane, McClintock,
and others. The delay in the publication of these works is due to the
large amount of material on hand. It is hoped, however, that in the
course of a year they may be sent to press.

Archwology—Reference has been made in previous reports to an ex-
tremely interesting collection of West Indian antiquities, probably of
Carib manufacture, presented by the late Mr. George Latimer to the
National Museum. This collection embraced many new forms of much
interest. The stone implements of this collection possessed many peculi-
arities, for the most part not illustrated at all by those of the continent of
North America; and amemoir by Prof. O. T. Mason, published in the An-
nual Report in 1876, illustrated Ly suitable wood-cuts, has attracted great
attention at home and abroad. Its dissemination has brought to-light
additional collections in the West India Islands, and arrangements have
been made to obtain the use of some of these for publication.

Mr. Frederick A. Ober brought from Antigua a number of inter-
esting objects, quite different from those of Mr. Latimer; and Mr.
Guesde, of Guadaloupe, has communicated to the Institution a large num-
ber of beautifully-executed drawings of full-sized specimens in his collec-
tion, accompanied by detailed descriptions. Professor Mason has un-
dertaken to compile a special memoir on Mr. Guesde’s collection, to be
illustrated by his drawings and published at an early date.

The publication by the Smithsonian Institution, many years ago, of a
memoir by Mr. Lewis H. Morgan, upon the terms of relationship and con-
sanguinity employed by various nations of the world, led to the establish-
ment of almost a new branch of philological and ethnological investiga-
tion; orat least placed it upon a substantial footing. At the time of the
publication of the memoir there were few persons prepared to follow the
reasoning of the author ; but under its stimulus corresponding researches
have been carried on in various parts of the world and have produced
very good fruit.
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The Seventeenth volume consists of:
The Smithsonian Institution: Documents relative to its origin and
history: Edited by William J. Rhees, 1879, 1027 pp.

The Eighteenth volume consists of:

The Smithsonian Institution, Journals of the Board of Regents, Re-
ports of Committees, Statistics, &c. Edited by William J. Rhees, 1879,
852 pp.

The Nineteenth volume contains:

1st. Proceedings of the United States National Mnseum. Vol. I,
1878, 524 pp.

2d. Proceedings of the United States National Museum. Vol, II,
1879, 503 pp.

Memoir of James Smithson.—It has long been the intention of the In-
stitution to publish a memoir of its founder, and from time to time ef-
forts have been made to collect materials for this purpose. 1t is much
to be regretted, however, that this work was not undertaken at an earlier
date, while some of Smithson’s contemporaries were living who could
have imparted valuable information as to his peculiarities and charac-
teristics.

Mr. Rhees, Chief Clerk of the Institution, has at last supplied the
want so long felt in the history of this establishment, and has made use
of every known souree of information in the preparation of the work in
question. By extensive correspondence and advertisements in several
of the leading English periodicals some facts of interest not hitherto
known were secured, and the author was thus enabled to present a
more extended notice of Smithson than was at first anticipated.

The memoir under notice commences with a sketch of the ancestry of
the Smithson family, gives an account of the education of James Smith-
son at the Oxford University, where he graduated in 1786, describes his
devotion to scientific pursuits, his love of adventure in the search for
knowledge, recounts his achievements as a chemist and mineralogist,
enumerates his published scientific works, and gives the testimonials to
his worth and ability from the president of the Royal Society and
others.

An inventory of his personal effects is presented, and an account of
the likenesses of Mr. Smithson known to be in existence and in the pos-
session of the Institution.

Some attentionis paid to a consideration of the motives which probably
actuated Smithson in bequeathing his fortune to the United States, and
a resumé is given of the intellectual condition of the period in which he
lived, which is shown to have exhibited a remarkable spirit of scientific
activity, and the formation at that time of some of the most important

. organizations for the advancement of science, education, and philan-
thropy.
S. Mis, 31——3
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those illustrating the character and mode of life of the various portions
of the human race, more especially of those whose existence on the
zlobe dates back to a greater or less period in the remote past; and
it is in this direction that the National] Museum may claim a special
importance so far as North America is concerned. With the exception of
fishes, the larger number of objects received relate to archaology and
ethnology. A prominent collection of this character is that transmitted
by Mr. IB. W. Nelson from Saint Michaels. This embraces illustrations
of the handiwork of the Esquimaux of a large portion of Northwestern
Alaska, gathered in the journeys made by Mr. Nelson under great risks
and privations. They include objects of special interest in the way of
modern carvings of bone and stone, as well as many purely prehistorie
articles obtained from old Esquimaux settlements, long since aban-
doned. Mr. Nelson’s return is expected in a year or two, and he will
then devote himself especially to the preparation of a series of elaborate
reports on these and other researches.

Scarcely inferior in interest and value are the ethnological collections
made by Dr. T. H. Bean and Mr. William H. Dall, on the voyage of the
United States schooner Yukon, to which reference has been made in
previous pages. These were gathered at points of the cruise of the
vessel on her journey from Sitka and various landing places of the
North Pacific and the Arctic Oceans.

Captain Beardslee, of the Navy, has also furnished some valuable
additions to the Alaskan series.

The collections made, under the direction of Maj. J. W. Powell, by
Mr. James Stevenson, with the assistance, first, of Mr. Frank H. Cush-
ing, and, second, by Mr. Galbraith, constitute enormous additions of
material to the National Museum, illustrating the character of the pueblo
. tribes of New Mexico. They emmbrace many thousands of specimens of
pottery, dresses, ornaments, weapons, &c.

For further information in regard to the smaller collections in anthro-
pology, reference may be made to the alphabetical index of donors. Of
special note, however, among these, are some objects of stone collected
by Judge Henderson from the Naples mound in Illinois.,

From Don Ignacio Galendo, of Monterey, was received an ancient
mummy from a cave in Coahuila. A stane image from Mr. Latimer, of
Porto Rico, constitutes an important addition to the collection of Porto
Rican antiquities bequeathed to the Smithsonian some years ago by Mr.
George Latimer, his uncle.

Mr. Figyelmnesy, of Demarara, has sent some interesting objects, con-
sisting of an Indian boat, some Indian pottery, &c.

Of mammals, the most important contribution is that of a large series
of fossil bones (including some reptiles) from Capt. E. Crawford, U. S.
A. These, at his request, bave been placed at the command of Pro-
fessor Marsh for investigation.

A fine skull of the fossil beaver (Castoroides) was obtained by ex-
change from Professor Kost, of Adrian College.
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Worlk done in the Musewm.—As in previous years, the time of the sev-
eral curators of the Museum and of their assistants has been, to a great
degree, occupied in receiving the collections coming from various sources,
doing to them what is necessary for their permanent preservation, en-
tering thein in the record-books, properly labelling them, and then plac-
ing them in their appropriate receptacles.

The magnitude of this labor may be easily understood from what has
been said of the increase of the Museum during the year, no single
establishinent in the United States, nor, perbaps, in the world, being in
receipt of so great a number of objects requiring such treatment. In
most establishments where a large amount of material is received
from time to time, this comes, for the most part, by purchase or dona-
tion, the several collections having already passed under the hands of
the taxidermist or specialist, so that all that remains is to properly place
the matter in a position for permanent preservation. The aggressive
campaign, carried on directly or indirectly by the Smithsonian Institn-
tion in unoccupied fields of researcl, involves a greater amount of labor
in treating the spoils of conquest. A statement of the general circum-
stances attendant upon the transmission of a miscellaneous collection of
speciinens may perhaps serve as an illustration of what is here stated.
Thus, an explorer in the field announces that he has transmitted a cer-
tain collection from a given locality to the Institution. An entry is
made of the fact in what is called the announcement book, which is
ruled in columns to show successively the date of announcement, the
name of the sender, his address, the point from which the sending is
made, the general nature of the transmission, the agent to or through
whom forwarded, and the mode of conveyance. There are then left
two blank columns, one indicating the date of the arrival, the other the
freight and other charges, which are filled up at the proper time. When
the package arrives the date is entered in the announcement book, and
an entry made in another volume (the transportation record). The col-
lection or object is then recorded in still another volume (accessions to
the Musecum), and has affixed to it a * donation” number. Should there
be any letter or memorandum accompanying the parcel or consignment,
with fuller details than simply the locality and sender, it is transmitted
with the package to the general curator, under whose direction the
latter is opened and the contents assorted. Mammals, birds, reptiles,
&e., are assigned respectively to the various curators, whose business it
is, if possible without delay of a single day, to enter the specimens
in the respective Museum registers, and to affix a number, as inefface-
able as possible, corresponding to the entry in what is called the Muse-
um Register.

At this stage it is not necessary that the specimen be accurately
identified .and named, as it is supposed that this can at any time be
done by the specialist. Care, however, is exercised to make an entry
of the donor, locality, date, and other facts of the history of the object
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of its surplus material as has been made by the Smithsonian Institution
within the last twenty-five years. There isscarcely a public museum in
the country, especially if connected with a scientific society, university
or college, that has not received a share. In later years these distribu-
tions have been extensive including, as they have, the surplus stock
gathered Ly the extensive operations of the United States Fish Com-
mission.

An additional advantage connected with these distributions is the
fact that nothing is ever sent out without being thoroughly identified
and named by competent masters, so that the objects constitute types
of the utmost value.

The extent to which this distribution has been carried during 1880
may be understood from the fact that it embraced over 14,000 specimens,
each accompanied by labels showing name, locality, &c. The total num-
ber of specimens distributed to date is not much short of half a million
(actually 407,255).

Assistants in the Museum.—A large appropriation was made by Con-
gress for the service in the National Museum required by the erection
of the new building, and available first in 1830. This required a reor-
ganization of the entire force and a more specific definition of the duties
and responsibilities to the Institution. All persons who had been em-
ployed received a specific letter of appointment, a condition of which
requiring formal acceptance in writing was that the incumbent, during
his connection with the Institution, should make no private collections
in natural history of any kind whatever. This rule is in force in all the
European museums, and is considered absolutely necessary for their inter-
ests, as the curators have ample opportunities of inducing the diversion
of material from the museum to themselves, if they are so inclined. In
the experience of the Smithsonian Institution there has been no reason
to suppose that this dangeris to be guarded against; but it was thought
best to establish a general principle, so that there should be no misun-
derstanding at any time. All the persons appointed have agreed to the
condition, which is now in full force.

Courtesies from Foreign Musewms.—The authorities and trustees of
the British Museum have been engaged for several years in the pre-
paration and erection of new buildings at South Kensington, for the
accommodation of the natural history collections, transferred from the
location where they have been housed for so many years; and as it was
presumed that the architects and curators of the museum would make
a very exhaustive study in regard to what was needed for the exhibition
of the specimens in the new building, application was made to Dr. Giin-
ther, the chief of the zoological department, for such information as he
might feel at liberty to render. He kindly and promptly responded by
sending numerous drawings and specifications, whichhave been carefully
studied and made good use of in connection with the arrangements for
the National Museum building.
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young were hatched out. This experiment, it is hoped, will be contin-
ued in future years on a much larger scale.

Perhaps the most important result of the work of the Commission in
the line of the propagation of fish is that of the multiplication and dis-
tribution of the imported German carp, of which, as already explained,
there are three principal varieties—the scale, leather, and mirror carp.
The distribution of the young of these fish was commenced in the au-
tumn of 1879, A very large yield in 1830 permitted them to be sent to
a great many applicants throughout the country, some thousands in
number. The demand, however, is increasing, and is likely, for some
time, to more than keep pace with the supply. It is gratifying to know
that the efforts of the Commission to introduce this fish meet with favor-
able recognition.

An account of the operations of the United States Fish Comrﬁission.‘
during the first decade of its existence, detailing somewhat fully its
plan of work, and the scientific and economical results accomplished by
it, was prepared by Mr. G. Brown Goode, and read before the American
Association for the Advancement of Science at its Boston meeting, held
August 28,1880. This paper will be found in full in the appendix to this

report.
FISHERY CENSUS OF 1830.

In July, 1880, an arrangement was made with General Francis A.
‘Walker, Superintendent of the Tenth Census, by which an investiga-
tion of the fisheries of the United States was undertaken as the joint
enterprise of the United States Fish Commission and of the Census
Bureau. It was decided that this investigation should be as complete
as possible, and that both the United States Iish Commission and the
Census Bureaun should participate in its results. The preparation of a
statistical and historical report upon the fisheries, to form one of the

_ series to be presented by the Superintendent of the Census as the re-
sult of his investigations in 1880, has been the main object of the work;
but in connection with this statistical work, extensive investigation
into the methods of the fisheries, into the distribution of the fishing-
grounds, and the natural history of useful marine animals, has been
and is being carried on.

The direction of thisinvestigation has been placed in the hands of Mr.
G. Brown Goode, who was appointed agent of the Census Office, and
who has been carrying on this work in addition to the performance of his
duties in connection with the National Museum. The work which was
begun on July 1, 1879, has been vigorously prosecuted since that time,
and the final report will probably be presented as early as July, 1881.

The plan of the investigation was drawn up before the beginning of
the work and has been published in an octavo pamphlet of 54 pages,
entitled ¢ Plan of Inquiry into the History and Present Condition of the
Fisheries of the United States.” Washington: Government Printing
Office. 1879,
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Third. By sending special agents to make personal inquiries in
every part of the United States where the fisheries are of considerable
importance.

The last-named method has of course been by far the most important
and the most successful, and it is unfortunate that the length of time
and the amount of money available have not permitted the employment
of a larger number of assistants in this branch of the work, and have
not allowed them to devote as much attention to working out specific
questions as has in many cases seemed imperatively necessary.

The fishery industry is of such great importance and is undergoing
such constant changes that a visit of a few days, even by the most com-
petent experts, has invariably proved unsatisfactory. They have been
able to collect only the more important facts, leaving many subjects of
interest untouched.

The field work has been carried on by the following special agents:
(1.) Coast of Maine, east of Portland, R. E. Earll and Capt. J. W. Col-
lins. (2.) Portland to Plymouth (except Cape Ann) and eastern side of
Buzzard’s Bay, W. A. Wilcox. (3.) Cape Ann, A. Howard Clark. (4.)
Cape Cod, F. W. True. (5.) Provincetown, Capt. N. II. Atwood. (6.)
Rhode Island and Connecticut, west to the Connecticut River, Ludwig
Kumlien. (7.) Long Island and north.shore of Long Island Sound and
west to Sandy Hook, Fred. Mather. (8.) New York City, Barnet Phil-
lips. (9.) Coast of New Jersey, R. E. Earll. (10.) Philadelphia, C. W,
Smiley and W. V. Cox. (11.) Coast of Delaware, Capt. J. W. Collins.
(12.) Baltimore and the oyster industry of Maryland, R. H. Edmunds.
(13.) Atlantic coast of Southern States, R. . Earll. (14.) Gulf Coast,
Silas Stearns. (15.) Coast of California, Oregon, and Washington, Prof.
D. 8. Jordan and C. H. Gilbert. (16.) Puget Sound, James G. Swan.
(17.) Alaska seal fisheries, Dr. T. H. Bean. (18.) Great Lakes fishery,
Ludwig Kumlien. (19.) River fisheries of Maine, C. G. Atkins. (20.)
The shad and alewife fisheries, Col. Marshall Mc¢Donald. (21.) Oyster
fisheries, Lrnest Ingersoll. (22.) Lobster and crab fisheries, Richard
Rathbun. (23.) Turtle and terrapin fisheries, F. W. True. (24.) The
seal, sea elephant, and whale fisheries, A. Howard Clark.

In addition to the field assistants already mentioned, a staff of assist-
ants from the beginning have been at work in the office of the division,
carrying on correspondence, searching past records, and preparing the
report for publication. Mr. C. W. Smiley, Mr. Jas. Temple Brown, and
Mr. George S. Hobbs have been connected with the work from its start,
and from a later date Mr. J. E. Rockwell, Mr. C. W. Scudder, Mr. R. I.
Geare, Mr. G. P. Merrill and others have been thus employed. A num-
ber of clerks have also been detailed for this work by the Superintendent
of the Census, at one time as many as eight. A large part of the clerical
force is under the direction of Mr. C. W, Smiley, who has in special
charge the correspondence and the statistical and compiling work.

Mr. William H. Dall, of the United States Coast and Geodetic Survey,
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Earll, R. E., and M. McDonald. Two tanks of alecoholic specimens of
fishes; from North Carolina.

Easterday, Geo. W., and J. R. Bachtell. Specimens of minerals; from
Beaver Creek, Md.

Edmonds, Richard H. Two cases of canned crabs and specimens of
oyster shells, also photographs of fish-canning establishments.

Edwards, Vinal N. Nine boxes of alcoholic specimens of fishes; from
Wood’s Holl, Mass.

Fisen, Gustaf. A collection of alcoholic specimens of reptiles; from
California.

Elegat, William B. A specimen of trilobite; from Ohio.

Endlich, F. M. Specimens of hunting implements used by the Wapsiana
Indians of British Guiana; skins of jagnar and monkey, and dried
specimens of trunk and flying fishes; also aboriginal West Indian
pottery.

English, Commodore Harl, U. S. N. Specimens of minerals.

Esperson, Hon. Henry, Surveyor-General, Dakota. Three boxes of min-
erals; from various mining claims in Dakota.

Evans, C. H. Specimen of graphite.

Bvans, Commander R. D., U. S. N. Two boxes of soundings; from the
North Atlantie, taken by the United States steamer Saratoga during
the years 1879 and 1880.

Fair, A. D. M. DBox of shells; from Honduras. A small box of fossils;
from New Jersey; and teeth of porbeagle shark.

Fairbanks, N. K. (through A. Booth.) Specimens of California salmon
taken in Geneva Lake, Wisconsin.

Fall:iner, W. R. Specimen of asbestos ; from Virginia.

Farquhar, Col. F. U., U. 8. A., Secretary Light-House Board. A large
collection of corals ; from the Tortugas, Florida.

Findley, J. J. Specimens of minerals; from New Mexico.

Findley, 8. M. Hawk (Buteo borealis); from Virginia.

Figyelmesy, Philip, United States consul Demarara, British Guiana. Bark
canoe and paddles, and collection of pottery and basket-work ; made
by the Indians of British Guiana. '

Fisher, W.dJ. Mollusks; from Maine.

Fiteh, Captain. Nest of Brazilian oriole.

Fitzhugh, D. H. Specimen of fish (Percopsis pellucida); from Michigan.

Fleetwood, William A. Specimen of pointer. .

Fletcher, Thomas. Small box of minerals; from Arkansas.

Forns, Raymond W. Mounted specimens of birds.

Forney, George H. Specimens of minerals; from New Mexico.

Fox, Hannibal. Metallic mask; from Ohio (lent for casting).

Friedricksten, Count A. vorn Donhoff. Stone mask (lent for casting).

Frinckel, George N. Specimen of tale.

Frizzell, Bernard F. Specimen of flying squirrel (Sciuropterus volucella);
from Washington, D. C.
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Grimes, . G., U. 8. A. Swan; from Yankton, Dakota.

Griscome, J. W. Specimens of Branchipus.

Guesde, L. Jar of alcoholic mammals, fishes, and reptiles; from Guade-
loupe.

Haines, Macy P. A collection of fossils; from Indiana.

Haller, A. S. Specimens of insects; from Virginia.

Halsted, Miss May 4. Lower jaw of fresh-water drum (Haploidonotus
grunniens) ; from the Mississippi River.

Hamlen, William. Two fossil oysters, from the Potomac River.
Hampton, Wade, U. S. Senate. Specimens of alligator-gar and shovel-
nosed cat-fish (Litholepis and Polyodon); from the Mississippi River.

Hancock, John. Specimens of minerals; from Arizona and Texas.

Harrison, George B. Bird; from Virginia. .

Hartman, Andrew. Stoune ax; from York County, Pennsylvania.

Hatch, Philo T. Sample of shell marl; from New York.

Hawes, Dr. G. L. Insect; from Florida.

Hawley, Dr. G. A, Medal of Indian or Mexican make ; from Guatemala.

Hayward, . . Living specimens of Sirenand Amphiuma; from South
Carolina.

Healy, Rev. P. Horned-frog; from California.

Henckle, Ambrose L. Specimens of Indian implements; from Virginia.

Henderson, Judge John . Tour boxes of Indian relics taken from the
“ Naples Mound,” Illinois.

Henderson, 8. J. Specimens of minerals; from Ohio.

Hewry, L. B. Specimens of minerals; from Virginia.

Henshaw, H. W. A small collection of bird skins; also stone pestle
from Idaho.

Hercford, Frank, U. S. Senate. Specimens of minerals; from West Vir-
ginia. :

Herendeen Capt. E. R. Specimens of stone relics; from the North Pacific
Islands.

Hering, C. J. Collection of natural history and ethnological specimens;
from Surinam.

Hermes, Dr. Two specimens of eels; from Germany.

Herring & Co., New York. One large burglar and fire proof safe, man-
ufactured expressly for and presented to the U. S. National Museum.

Hess, F. Meteoric stone; from Iowa.

Heyman, Professor. Section of whale vertebra.

Hicks, G. H. Indigo bird (Cyanospiza cyanea), and collection of Indian
relics ; from Michigan.

High, Augustus. Specimens of minerals; from Dakota Territory.

Hill, A. C. Specimens of insects; from Vermont.

Hill, D. D. Minerals; from New Mexico.

Hill, R. T. Specimens of crystals.

Hillman, Prof. Uno. Samples of albumen made from the eggs of the cod.

Hilyer, Prof. Henrico. Alcoholic specimens of fishes and collection of
bird skins; from Italy.
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Metealf, M. Albino raccoon and stone hatchet; from Battle Creel,
Michigan.

Metealfe, James K. Specimens of insects; from New Mexico.

Metz, Dr. Charles L. Box of Indian implements; from Chio.

Mexico, National Museun of. @. Mendoza, Director. Cast of a sacrifi-
cial stone.

Milam, B. C. Irankfort fishing-reel (purchased).

Miller, Frank. Box of fossils; from Texas.

Miller, Mrs. J. E. Specimens of rocks; from New York.

Miller, M. A. Box of Indian relics; from Virginia.

Mims, I, J. Specimens of plants; from South Carolina.

Mintzer, W. A., P. A. Engineer, U. 8. N. Alecholic specimen of fish;
from Delaware.

Mobley, ¢. B. Specimens of German carp; from Alabama.

Money, Hon. . D. Specimens of ores; from Mississppi.

Moore, C. R, Specimens of Indian implements; from Virginia.

Moore, Joim. Specimens of rock conglomerate ; from Arkansas. /

Moore, N. B. Lamprey cel and feathers of wild turkey.

Moran, Dr. Georye H., U. 8. A. One living and one stuffed specimen of
Gila monster; from Arizona.

Morrison, J. R. D. Liviug moth; from Washington.

Mueller, Dr. R. Two Indian relics ; from Indiana.

Muis, W. 8. DBox of shells; from Utah.

Mundt, A. H. DBox of fossil plants; frowmn Illinois.

Myers, Justin M. T. Box of tossils; from Ohio.

Nelson, F. 1. Seventeen boxes of general natural history and ethno-
logical specimens; from Alaska.

Nelson, John. Box of fishermen’s clothing.

Nelson, Eobert. 'T'wo living garter snakes (Hutwnia); from District of
Columbia.

Neve, B. Three silver Indian (?) relics; from Florida.

Newsome, David. Specimen of ore; from Oregon.

Newton, dward. Living specimen of yellow boa ( Chilobothrus inornatus)
and box of bird skins; fromn Jamaica.

Nichols, Mrs. Il. J. Specimens of ores; from Texas.

Nichols, Dr. II. A. A. Two bexes of birds and alcoholic specimens of
natural history ; from Dominica.

Niles, Frank G. Specimen of Orilla ; from Connecticut.

Niles, J. Nest and eggs of swallow, and lizard ; from Pennsylvania.

Nizon, J. S. Specimens of birds and mole (Condylurae); from Pennsyl-
vania.

Nodor, Dr. 0. D. Photographs of tusks of Bison latifrons.

North, Bev. J. B. Specimens of minerals; from Virginia.

Nye, Millard, jr. Box of Indian relics; from Massachusetts.

Ober, A. . Stone implement ; from Massachusetts.

Ober, F. A. A large collection of natural history specimens, principally
birds ; from the West Indies.
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Prouty, C. R. Coltector of Customs, Indianola, Tex. Mounted specimen
of crane.

Pryer, Jasper, New York, N. Y. Samples of fish oils.

Pumpelly, Prof. R. Eighteen packages of minerals; from Yarious locali-
ties in the United States.

Pusey, 8. N. Specimens of stickleback (Gasterosteus aculeatus); from Dela.-
ware.

Ramsey, Alexander, Secretary of War, Two boxes of minerals; from
Minnesota.

Ramsey, N. A. Specimen of clay; from Durham, N. C.

Rattan, V. Specimens of mosses and lichens; from California.

Redding, B. B. DBulbs of Camassia esculenta; from California.

Reid, George W. Specimens of minerals and Indian relics; from Penn-
sylvania.

Remington, Cyrus K. DBuckskin purse, from Pike’s Peal, Colorado.

Reynolds, Dr. Elmer K. Specimens of minerals and Indian relics; from
Virginia.

Richard, John H. Box of living turtles; from Pennsylvania.

Richards, A. H. Specimen of mineral; from California.

Richmond, Va., College of. Specimen of Tuckahoe (Indian bread).

Richter, Dr. Theodore. Speecimens of minerals; from Freiburg.

Ridgway, Robert. Specimens of birds’ skins; from Illinois, Virginia,
and California.

Ridgway, Robert, and Henry Marshall. A large collection of birds’
skins; from Cobb’s Island and vieinity.

Rives, J. H. Specimens of rocks; from Virginia.

Robertson, Dr. W. B. Head of brook trout (Salvelinus fontinalis); from
the James River, Virginia.

Robey, Bufus. Specimens of beetles; from Maryland.

Robinson, C., jr. Two snakes (Tropedonotus sipedon and Ophibolus do-
liatus); from the District of Columbia.

Rogers, John S. Specimens of glue, isinglass, &c.

Romeyn, 1., U. 8. A. Specimens of sea-horse (Hippocampus); from
Virginia.

Rosamond, W. B. Specimen of mineral; from Ohio.

Rounds, Ralph W. Specimens of Maine flora.

Rowlet, F. Indian relic; from New York (lent for casting).

Ruby, Charles, private, U. 8. A. TFossil shells and bones, one pair of
elk-borns and one pair of deer-horns; from Fort Laramie, W. T.

Rusby, 8. H. Indian dish; trom New Mexico.

Russell, Thomas J. DBox of shells and broken pottery; from Texas.

Samford, Hon. W. J. Specimen of ore.

Sanborn, J. K. Specimens of conglomerate.

Saunders, Col. John 8. Living catfish; from Chesapeake Bay.

Sayre, Dr. L. A. Carved stone mask; from New York (lent for casting).
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Stabler, James P. Six hawks and three owls and a living blacksnake
(Baseanion constrictor); from Maryland.

Star Mica Company, Pensacola, Fla. One box of minerals.

Stearns, Silas. Tive boxes of specimens of fishes, &e. ; from Florida.

Stephens, on. A, I. Dox of minerals; from Georgia.

Sterling J. H. N. Specimens of fish; from Maryland.

Stevenson, James. Box of pottery ; from New Mexico; and a specimen
of Florida alligator.

Stevenson, James, and Mr. Russell. Six boxes of fossils and rocks; col-
lected in New Mexico. (See Powell.)

Stimpson, William G. Spider and nest.

Stone, Livingston. 'Three boxes of fossils and a keg of alcoholic salmon
skins; from California.

Stout, W. €. Insect; from Arkansas. :

Swan, James G. Three boxes specimens of fishes, specimens of dried
fish put up by Indians, and a carved Indian club; from Washington
Territory and Vancouver’s Island

Sweeny, Dr. R. 0. Specimens of siscowet and trout; from Lake Su-
perior.

Sweet, Charles D. Specimens of insects; from Ilorida.

Sweezey, Goodwin D. Specimen of mole (Blarina talpoides); from Massa-
chusetts.

Sweiteer, Lieut. J. B., U. 8. A. Bagleray; from Fort Brown, Texas.

Symmes, F. M. Box of stone implements; from Indiana.

Talbot, Walter i1. Specimens of minerals ; from Maryland.

Taylor, Fred.W. Specimens of minerals and ores; from various localities.

Taylor, Dr. H. W., U. 8. A. Horned-toad (Phrynosoma); from the
Indian Territory. ’

Taylor,W. ¢;. Specimen of banded rudder-fish; from the Potomac River.

Taylor, W..J. TFour boxes of specimens of natural history ; from Georgia.

Thomas, V. G. Specimen of beetle (Dynastes hercules); from North Caro-
lina.

Thompson, C. W. Specimens of coal; from Dakota.

Thompson, Daniel. Two insects from cane-plant; from Louisiana.

Thomson, J. H., New Bedford, Mass. Barrel of whale-boat fittings.

Thurber, . . Specimens of minerals ; from Rhode Island.

Tichkematse (Indian). Specimens of birds and antlers of deer; from the
Indian Territory.

Tillson, Perry. Cast of Indian relic; from Ohio.

Trabing Brothers. Specimen of mineral ; from Wyoming.

Tracy, C. €. Specimens of minerals; from Nevada.

Traill, C. H. Specimens of shells (Rhynchonella); from New Zealand.

Trezevant, Dr. G. T. (through E. E. Jackson). Specimens of fossil teeth
of sharks; from the phosphate beds of South Carolina.

Tripp, T. M. Bird skin (Nephecetes niger); from Colorado.

True, F. W. Two stone implements ; from Virginia.
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United States Commission of Fish and Fisheries—Continued.

Merchant, Capt. Philip, and crew of schooner Marion. Specimens of fishes
(Chimera, Anarrhichas, Haloporphyrus, Synaphobranchus), sea-rose (Urti-
cina), sponge (Polymastia), corals (Acanella), &c.; from the Grand Bank.

Merchant, Capt. Philip, schooner Wachusett. Brisinga star-fish, shark’s eggs,
and nipple-sponge; off Banquereau.

Mitchell, Manuel D., schooner Sultana. Specimens of fishes (Achirus, Nemich-
thys), star-fishes (Solaster, Astrophyton, Lophasteria), crabs (Cancer, Hyas,
Geryon), shrimps, holothurians, &e. ; from George’s Bank.

Morris, Captain, and crew of schooner Frederick Gerring. Perforated stones
and lamyp shells ; from off Saint Peter’s Bank.

Morrissey, Capt. James D., and crew of schooner Plymouth Rock. Specimens
of fishes (Myxine, Zoarces, Synaphobranchus, Simenchelys, Petromyzon, Cen-
troscyllium, Macrurus Iabricii, and M. Bairdii, Sebastes, Scopelus, Centro-
scymnus), star-fishes (Ophiopholis, Ctenodiscus), sea-feathers (Pennatula, Bal-
ticina), corals (IFlabellum, Acanthagorgia, Acanella, Aleyonium), marine
worms, anemones, &c. ; from the Grand and Green Banks.

Morrison, Capt. R. and crew of schooner Laura Nelson. Specimens of fishes
(Scomberesoxr, Myxine), corals, sponges, sea-feathers, &ec. ; from Grand and
Artimon Banks.

Murphy, Capt. Charles, and crew of schooner Alice M. Williams. Specimens of
fishes Mywine, Macrurus, Scopelus, Mallotus), corals (Primmnoa, dcanella,
Paragorgia, Keratoisis, Acanthomastus), sponges (Polymastia, Phakellia,
Cladorhiza), sea-feathers (Pennatula, Baltz’cina), star-fishes, &ec.; from
Saint Peter’s, Grand, and Banquerean Banks.

Murphy, Captain, and crew of schooner Proctor Brothers. Specimens of sponges
(Polymastia, Cladorhiza), sea-rose ( Urticina), and sea-feathers (Virgularia);
from Saint Peter’s Bank.

Nason, Captain, schooner William A. Pew. Specimens of fishes (Lophius,
Myzxine), star-fishes (Crossaster, Ophiopholis), shells, bryozoons, &c. ; from
George’s Bank.

Neil, Captain, and crew of schooner Alfred Wulen. Bunch of tumorous sub-
stance taken from stomach of codfish on George’s Bank.

Nelson, Capt. Anderson, schooner Starry Flag. Large perforated rock; from
George’s Bank.

Newbury, Captain, and crew of schooner Barracouta. Great scallop (Pecten
tenuicostatus) with barnacles (Balanus) attached ; from George’s Bank.

O’ Brien, Capt. Daniel, and crew of schooner Guy Cunningham. Specimens of
fishes (Macrnrus, Centroscyllium, Synaphobranchus, Myxinc), sponges (Cla-
dorhiza, Phalkellia), corals (Acanella, Acanthogorgia, Paragorgia, Paramu-
ricea, Flabellum), sea-feathers (Balticina, Pennatula), star-fishes (Asterias,
Ctenodiscus), &c. ; from Grand Banks.

Olsen, Capt. George, and crew of schooner Procter Brothers. Pilot-fish, sponges
(Cladorhiza Phakellia, Polymastia), sea-feathers, shells, anemones, &ec.;
from the various banks off Newfoundland.

Olsen, Capt. Thomas, and crew of schooner Epes Tarr. Specimens of fishes
(Anarrhichas, Myxine,Scopclus, Centroscyllium, Synaphobranchus, Petromyzon),
corals (Paragorgia, Primnoa, Alcyonium, Anthomastus), sponges (Phakellia, -
Cladorhiza), devil-fishes, anemones, crinoids, &c.; from the Grand and
‘Saint Peter’s Banks.

Osier, Capt. David A., schooner Breeze. Large sea-lamprey (Petromyzon
marinus); from Ipswich Bay.

Pearce, Fred. Base of coral (Primnoa), with lamp shells and brittle star-
fish ; from Banquereau.

Washington, D. C.—Continued. 1
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days. In the laboratory are carried on the usual structural and system-
atic studies; the preparation of museum specimens and of reports.
Since the organization of the Commission the deep-sea work and the
investigation of invertebrate animals has been under the charge of Pro-
fessor Verrill, who had for many years before the Commission was
established been studying independently the invertebrate fauna of New
England.

In addition to what has been done at the summer station, more or less
exhaustive investigations have been carried on by smaller parties on
many parts of the coast and interior waters. The fauna of the Grand
Banks and other off-shore fishing grounds has been partly explored.
In 1872, 1873, and 1874 dredging was carried on from the Coast Survey
steamer Bache by Professor Packard and Mr. Cooke, Professor Smith,
Mr. Harger, and Mr. Rathbun. In 1879 Mr. H. L. Osborne spent three
mounths in a cod-schooner collecting material on the Grand Banks, and
Mr. N. P. Scudder as long a time on the halibut grounds of Davis’
Straits.

A most remarkable series of contributions has been received fiom
the fishermen of Cape Ann. When the Fish Commission had its head-
quarters at Gloucester in 1878 a general interest in the zoological work
sprang up among the crews of the fishing vessels, and since that time
they have been vying with each other in efforts to find new animals.
Their activity has been stimulated by the publication of lists of their
donations in the local papers, and the number of separate lots of speci-
mens received to the present time exceeds eight hundred. DMany of
these lots are large, consisting of collecting-tanks full of alcoholic speci-
mens. At least thirty fishing vessels now carry collecting-tanks on
every trip, and many of the fishermen, with characteristic superstition,
have the idea that it insures good luck to have a tank on board, and
will not-go to sea without one. The number of specimens acquired in
this manner is at least fifty or sixty thousand, most of them belonging
to species unattainable. Each halibut vessel sets, twice daily, lines
from ten to fourteen miles in length, with hooks upon them six fect apart,
in water twelve hundred to eighteen hundred feet in depth; and the
quantity of living forms brought up in this manner, and which had never
hitherto been saved, is very astonishing. Over thirty species of fishes
have thus been added to the fauna of North America, and Professor
Verrill informs me that the number of new and extralimital forms thus
placed upon the list of invertebrates cannot be less than fifty.

A permanent collector, Mr. Vinal N. Edwards, has been employed at
Wood’s Holl and vicinity since 1871, and many remarkable forms have
also been discovered by him.

No dredging has yet been attempted by the Commission south of Long
Island, though much has been done in shore work, especially among the
fishes, by special agents and friends of the Cominission, and by parties -
stationed here and there in the work of fish-culture. Mr. E. G. Black-
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forget this, asit will greatly assist me in determining the exact character
to be given to the statue.

“I have written you avery long letter inthe hope of clearing the way
of all obstacles, and of letting you understand exactly what my views
and wishes are.

“Yours, faithfully,
“W. W. STORY.”

During the recess of Congress it was found impracticable to call a
meeting of the Regents, but their views were asked individually by the
Secretary as to the power of the Executive Committee to make a formal
contract with the artist and enable him to go on with the work.

The opinion of the majority was that this power could be exercised
by the Executive Committee. A meeting was therefore called of this
Committee on the 13th of November, 1880, when the subject was fully
considered and the following action taken:

“ Resolved, That the Secretary of the Smithsonian Institution inform
Mr. Story that the Executive Committee authorize him to proceed in
the execution of the bronze statue ordered by Congress June 1, 1880,
according to his own plan and designs, but that this Committee is not
empowered to make a formal contract for this purpose, although war-
ranted in such action by the individual expressions of Regents as con-
tained in letters received by the Secretary.

“Resolved, That a special meeting of the Regents be called on the Sth
of December, 1880, to consider the subject, and if the action of the Ex-
ecutive Committee is not confirmed, a cable message be immediately
sent to Mr. Story, and, if approved, a contract in due form be made out
and transmitted to him.”

This action of the Committee was communicated to Mr. Story by the
Secretary on the 13th of November.

Another subject demanding the consideration of the Board has been
presented to the Executive Committee.

A committee of citizens of Washington having presented a request
for the use of the new National Museum building for a reception to the
. President of the United States elect, on the 4th of March next, after a
full consideration of the subject, in view of the fact that the building is
unfinished and not yet occupied as a Museum, and that such a contin-
gency would not again occur and would not therefore furnish a prece-
dent; in view also of the fact that the expense of erecting a suitable
building would be very great and unnecessary, and, moreover, that the
President clect is and has been for many years a member of the Board
of Regents, whose aid and influence contributed materially to the erec-
tion of the new Museum, the Committee adopted the following:

“ Whereas an application has been received from a committee of citi-
zens for the use of the unfinished building cf the National Museum, for
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not again occur, and that no precedent is to be given for the use of the
building for other purposes : )

Resolved, That the use of the new National Museum building be
granted for the inaugural reception of the President of the United
States, on the 4th of March, 1881, and that the Secretary of the Smith-
sonian Institution be authorized to make all neeessary arrangements
for this purpose.

The Board then adjourned, at 12:30 p. M.

WASHINGTON, January 19, 1881.

In accordance with a resolution of the Board of Regents of the Smith-
sonian Institution fixing the time of the beginning of the annual session
on the third Wednesday in January of each year, the Board met to-day
at 10:30 o’clock, A. M.

Present: The Chancellor, Chief Justice M. R. Waite; the Vice-Presi-
dent of the United States, Ilon. W. A. Wheeler; Hon. R. E. Withers,
Hon. II. Clymer, General W. T. Sherman, Hon. Peter Parker, Rev. Dr.
John Maclean, Dr. Henry Coppée, Dr. Noah Porter, and the Secretary,
Professor Baird.

Excuses for absence on account of sickness were received from Hon.
Haunibal Hamlin and Hon. Newton Booth. The minutes of the last
mecting were read and approved. The Secretary presented a statement
of the finances of the Institution.

Dr. Parker, Chairman of the Executive Committee, presented the an-
nual report of the Committee, which was read.

On motion of Dr. Porter the following resolutions were adopted:

Resolved, That the report of the Executive Committee for 1880 be ac-

«cepted.

Resolved, That the income for the year 1881 be appropriated for the
service of the Institution upon the basis of the above report, to be ex-
pended by the Secretary with full discretion as to the items, subject to
the approval of the Executive Committee.

General Sherman, Chairman of the National Museum Building Com-
mission, presented a report of the operations of the Commission and of
the Architects for the year 1880, which were read, and, on motion of Mr.
Clymer, accepted.

The Secretary stated that he had been informed by the American
Counsul at Genoa, Italy, that the corner-posts of the railing around the
tomb of James Smithson. required resetting and the fence straightening,
and he asked authority to have this done.

On motion of General Sherman it was

Resolved, That suitable measures be taken by the Secretary for the
repair and preservation of the tomb of Smithson and its inclosure.

The Secretary presented his annual report of the operations, expendi-
tures, and condition of the Institution for the year 1880, which was read
in part.
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water to the boilers is eliminated, that originally used sufficing for at
least seven days.

The work of putting in the wires for the burglar-alarm telegraph,
telephone, and electric clocks and call-bells, which was begun in the sum-
mer, is now nearly finished. These wires, which are run through under-
ground trenches, either specially constructed for the purpose or for heat-
ing-pipes,»will extend from a room in one of the north towers to each
window, door, and case in the entire building, and also to the police and
fire-alarm telegraphs. This electrical arrangement will constitute a val-
uable feature in the economy of administration of a structure so immense
as, and of the peculiar construction of, the new Museum building, since
it will lessen the necessity for a large corps of watchmen and attendants,
the locality of any attempt on the part of designing persons to open a
window, door, or case being at once automatically indicated in the cen-
tral office, or instrument room, where a watchman will be on duty at all
hours.

As the original estimates upon which the appropriation of $250,000
was based did not include a provision for the expanded system of water
and gas fixtures and electrical apparatus, an appropriation of $12,500
was requested therefor and readily secured.

In addition to the above, an appropriation of $1,000* was secured for
a sewer to connect with the B street sewer to relieve the building from
water, which, on account of the inadequacy of the Seventh street sewer,
during heavy rains, backs up in the pipes and floods the cellars. This
relieving sewer will be constructed under the supervision of the engi-
neer of the District of Columbia, Lieutenant Hoxie.

For fuller information, however, the Board is respectfully referred to
the appended report of the superintending architects, which also presents
a detailed exhibit of expenditures.

During the year past the Commission has met as often as was deemed
necessary. General Meigs, as consulting engineer, has generally been
present at the sessions of the Commission, while, as during the previous
year, his visits to the new building have been frequent and his inspec-
tion of the work close and critieal.

In closing this report the Commission is happy to state that the build-
ing, with the erection of which it was charged, is substantially finished,
and that it hopes at the next annual session of the Board to be able to
congratulate the Regents on its entire completlon and occupation.

Respectfully submitted.

W. T. SHERMAN,

PETER PARKER,

SPENCER F. BAIRD,
National Museum Building Commission.

WASHINGTON, January 18, 1881.

*This has been increased to $1,900 in accordance with the revised estimates of the
engineer of the District.
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returning the water of condensation in the coils to the boilers, at a tem-
perature of about 175 degrees, instead of heating new supplies of water
from an average winter temperature of 56° to the boiling point, special
efforts were made in this direction. In order to prevent clattering and
noise the steam-pipes have a fall from the boilers, so that any condensed
water flows in the same direction with the steam and not against it, until
points are reached where the steam-pipes are tapped and discharge the
condensed water into the return pipes, which are started at the extreme
end or lowest point of the flow-pipes with an adequate fall towards the
boilers. :

The extreme length of each of two lines of steam-conducting and re-
turn water-pipes is about an eighth of a mile.

To promote the usefulness of the building, these whole systems of
pipes were buried in large-sized underground ducts. The grade of the
public sewers does not allow the boilers to be set deep enough for re-
turning the condensed water to them exclusively by gravitation, as is
most desirable, hence it is conducted into a receiver located on the floor
of the boiler-room, from which it is raised by automatic steam-traps lo-
cated above the boilers. These traps are, firstly, supplied with steam
from the boilers. They are so construected that by the movement of a
lever connected with a float the steam is shut off, when it condenses
in the traps, causes a partial vacuum, and lifts the water from the re-
ceiver into the traps by suction. As the ascending water fills the traps
it lifts the float, the lever of which gradually opens the steam-valve,
permits the steam to enter the traps, and at the same time causes an
equalization of pressure in the boilers and traps whereby the water, by
gravitation, lows back into the boilers. To operate these traps no more
pressure is required than sufficient to raise the water from the receiver
to the trap.

Since immediately after starting the fires the pressure in the boilers
may be too small, a steam-pump is at hand by which the water is forced
direct from the receiver into the boilers. This pump works with less than
two pounds pressure per square inch, and forces either hot or cold water.
‘When a fresh supply of water should be desired and the steam-pressure
is greater than that in the main water-pipes, the pump is connected with
these mains and the boilers supplied therefrom. Ordinarily the boilers
are fed direct from the water mains.

The steam for warming the building is generated in four tubular boil-
ers of 56 inches diameter and 15 feetlength, containing each 72 tubes of
3 inches diameter. The heat of the fire passes first under the whole
length of the boilers, then back through the tubes and finally over the
top of the boiler, giving the greatest possible exposure of surface and
resulting in the greatest attainable economy of fuel.

The boilers are connected overhead by steam-pipes of 5 inches diame-
ter from each, with stop-valves ; these lead into a drum of 12 inches di-
ameter. to which two 8-inch main steam-pipes are attached, each of which

























RECORD OF SCIENTIFIC PROGRESS.

INTRODUCTION.

While it has been a prominent object of the Board of Regents of the
Smithsonian Institution from a very early date in its history to enrich
the annual report required of them with scientific memoirs illustrating
the more remnarkable and important developments in physical and bio-
logical discovery as well as the general character of the operations of
the Institution, this purpose has not hitherto been carried out on any
very systematic plan. Believing, however, that an annual report or
summary of the recent advances made in the leading departments of
scientific inquiry would supply a want very generally felt, and would
be favorably received by all those interested in the diffusion of knowl-
edge, the Secretary has had prepared by competent collaborators a
series of abstracts showing concisely the prominent features ot recent
scientific progress in astronomy, geology, physics, chemistry, miner-
alogy, botany, zoilogy, and anthropology. Other subjects which might
properly have been included, such as those of terrestrial physics and
meteorology, geography and hydrography, microscopy, &c., as well as
the more practical topics of agricultural and horticultural economy, engi-
neering, technology, and industrial statistics have, for the present, been
omifted, both for want of time in which to have them properly digested
and for want of space to allow them any sufficient presentation. With
every effort to secure prompt attention to all the more important details
ot such a work, various unexpected delays frequently render it imprac-
ticable to obtain all the desired reports in each department within the
time prescribed. In such cases it is designed, if possible, to bring up
such deficiencies and supply thiem in subsequent reports.

A similar digest, having the title of ¢ Annual Record of Science and
Industry,” prepared under the general editorship of the present Secre-
tary of the Institution, was commenced in 1871, and published in a duo-
decimo torm by the Messrs. Harper, of New York.* This work was con-

*The “Annnal Reecord of Science and Industry” was itself a successor to a similar
year-book entitled ““The Annual of Seientific Discovery” commenced in the year 1350
nuder the editorship of Mr. David A. Wells, and published by Messrs. Gould and Lin-
coln, of Boston. The last-mentioned work was satisfactorily continuned for sixteen
years, from 1850 to 1865, inclusive, when it was suspended by the appointment of its edi-
tor, Mr. Wells, tothe commissionership ofinternal revenue under the United States Treas-
ury Department. The work was, however, resumed in 1867, under the editorship of"
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ASTRONOMY.

By Pror. Epwarp S. HOLDEN.

INTRODUCTION.

As the space available for the record of astronomical progress is com-
paratively small, the accounts here given must necessarily be the barest
summaries, whose chief end is to call attention to work which has been
done, in order that a reference may be made to more extended papers if
desired. At the same time it is clearly impossible to give a specific ref-
erence to each of the papers consulted.

For such bibliographic information the reader is once for all referred
to DARBOUX et HoUEL’S Bulletin des Sciences Mathématiques et Astrono-
miques (monthly, Paris), to Nature (weekly, London), to Science (weekly,
New York), to the Observatory (monthly, London), and to other standard
journals. TFree use has been made of reviews by writers in these and
other periodicals, particularly of the Record of Astronomy, published by
Dr. J. L. E. DREYER in the Scientific Proceedings of the Royal Dublin
Society.

NEBULZE AND CLUSTERS.

The Earl of RoSSE has published Parts 1 and 2 (0" to 14" R.A.) of
the ¢ Observations of Nebul® and Clusters of Stars made with the six-
foot and three-foof reflectors at Birr Castle from the year 1848 up to
about the year 1878” (Trans. R. Dublin Soc., Vol. IT). This publication
(of which the third part, comprising the last ten hours of R.A., is in
the press) embodies all the work done on nebul® since the erection of
the six-foot telescope in 1845. 1In 1850 and 1861 abstracts of the observ-
ations on more interesting objects appeared in the Philosophical Trans-
actions, but all these abstracts are given over again in the new publica-
tion, with the sole exception of the copperplate engravings, to which,
however, in all cases references are made in the text. Though even now
not every single note in the observing ledgers is published, nothing has
been suppressed which can be of the slightest value or importance.
The observations are given in the observer’s own words, and the notes
which were added by Mr. DREYER while arranging the work for pub-
lication are easily distinguished by being inclosed in brackets. These
notes deal especially with questionsof identification, and nearly all thenew

nebulz which were found at Birr Castle in the course of years and which
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This is the first astronomical publication of the national observatory of
the Argentine Republic. )

One of the first objects of Dr. GoULD, on the establishment of the
new observatory in 1870, was the making of a uranometry of the southern
sky, which should contain the position and magnitude of every star
visible to the naked eye at his station.

The model on which it is made is the celebrated ¢ Uranometria nova,”
of ARGELANDER, of Bonn, which was published in 1843. The latter
.contains 3,256 stars from the first to the sixth magnitude, which are to
be seen above the horizon of Bonn. Its magnitudes are expressed in
thirds of a whole magnitude, and ARGELANDER’s scale, so established,
has served for a standard in all the observations in the northern hemi-
sphere. Dr. GOULD’S problem was to extend this enumeration over the
whole southern sky, keeping accurately to the standard set by ARGE:
LANDER. This is by no means an easy task, as the minimum visibile at
Cordoba was found to be not the 6.0 magnitude, but 7.1; that is, stars
can still be seen at Cordoba which have less than four-lenths of the
light of the faintest of ARGELANDER’S stars. This extraordinary trans-
parency of the atmosphere required the extension of ARGELANDER'S
scale downward, and that this was accomplished successfully is shown
by a comparison of the magnitudes of all the stars which are common
to the two uranometries. The mean difference is rather less than one-
tenth of a magnitude. .The method of settling the standard was to
select from the ¢ Uranometria nova” a belt of stars which had the same
altitude at Bonn and at Cordoba. The 722 stars of this belt were oh-
served by the four assistants at the southern observatory (Messrs. RoCx
THOME, DAVIS, and HATIAWAY), and those stars for which their esti-
mated magnitudes were precisely the same were chosen for standards.
Thus, a number of stars of cach magnitude, as 3.00, 3.33, 3.66; 4.00, 4.33,
ete., became types to be constantly referred to. Ifrom these types a
number of others an a zone near the south pole (and hence constantly
visible) were constructed. The process of observation consisted in re-
ferring each star in the heavens to this set of types, so that its magni-
tude could Dbe finally determined upon. This was done by the four
observers independently, but often in duplicate, and so well were the
standards fixed that each observer’s ecomparisons ditfered from the mean
of all four by quantities very much less than a tenth of a magnitude.
It should be said that the magnitudes in the southern uranometry are
given to tenths.

In all there are 10,649 stars visible to the naked eye at Cordoba. Of
these, 8,198 are as bright or brighter than the 7.0 magnitude, and these
alone are given in the eartalogue and in the maps.  Of these 10,000 stars
‘more than 46,000 observations were made. In the progress of the work
quite 2 number of variable stars were detected, of each of which a full

history is given in the notes. Indeed Dr. GouLD’s firm conviction is’
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the zone observations were read. The following account is taken from
Dr. DREYER’S report. Much progress has been made since then.

80-75. IXasan. Observations finished, except a few; reductions far
progressed; printing commenced.
5-70. Dorpat. Only 920 observations yet to be made; more than haif
the reductions to 1875.0 finished.
70-65. Christiania. Zones finished; about 90 per cent. reduced.
65-55. Gotha (formerly Helsingfors). Zones finished; reductions far
‘ advanced.

55-50. Cambridge, U. S. Observations finished; reductions progress-
ing well.

50-40. Bonm. About 5,000 single observations remain to be made; re-
ductions far advanced.

40-35. Lund. Observations commenced in September, 1878; the re-
ductions are progressing with the zones.

35-30. Leiden. TI'inished.

30-25. Cambridge (England). About 4,000 single observations to be
made yet. The mean places are calculated up to the end of
1874, apparent places to the end of 1876.

25-20. Berlin. Not yet commenced.

20-15. Berlin. Tinished, but not yet reduced.

15-10. Leipzig. Zones finished ; R. A’s almost all reduced to 1875.0
zeros for declinations partly computed.

10-5. Leipzig. Has been commenced.

5-1. Albany. Observations were commenced in August, 1878.
4+ 1to~-2. Nicolajeff. Much interrupted by the Russo-Turkish war.

A second edition of the Washington Catalogue of Stars has been
issued. Since the first edition was published in 1873, Professor YAR-
NALL had accumulated many observations, which he, before retiring
from the Observatory, embodied in a second edition. Many stars.which
had only been observed once or twice, either in right ascension or de-
clination, were thus re-examined. The author died suddenly, on Feb-
ruary 27, 1879, the complete volume only reaching him a few moments
before his death.

Dr. RoBINsoN has published ¢“Places of 1,000 Stars, observed at the
Armagh Observatory.” The stars are those of the fainter ones in the
‘ Histoire Céleste” (nearly all between 6th and 7.5 mag.), which have
not been recently observed at other observatories. The instruments at
Armagh not being optically powerful enough for this work, the mural
circle was furnished with a new telescope having an object-glass of seven
inches aperture. The observations were all made by the Rev. CH. FARTS,
in the years 1868-"76, each star being obscrved four or five times. Only
the mean results are given.

The first volume of the second series of the ¢ Annales de ’Observa-
toire de Bruxelles” contains an ¢ Uranométrie Générale,” by M. HouU-
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Centawri must be deferred till the next year, as the paper is not now
before the writer.

A new determination of the parallax of 61 Cygni, by Dr. BALL, forms
the subject of the next paper. This determination differs from others
on the same object in one particular, viz, that the preceding star instead
of the following one has been observed. The method of observation
used is that of differences of declination, and the observations were
made on thirty-five different nights between July 3, 1877, and June 1,
1878. The resulting parallax is 0//.465, in. pretty good accordance with
the results of BESSEL (last three months 0.54), STRUVE (0//.51), and
AUWERS (07.56).

A third paper, also by Dr. BALL, describes the first results of a series
of reconnoitering observations in search of stars with a large annual par-
allax. These observations are only intended to reveal large parallaxes
(0/.7) or more, and each object is only observed twice a year with six
months’ interval, when it is 90° from the sun, and at the two extremities
of the major axis of the parallactic ellipse. The paper contains the dis-
cussion of the observations of forty-two objects, chiefly red aud variable
stars. The result is that in almost every case the parallax is certainly
less than 1/, and most probably does not exceed 0”7.5. These objects will
therefore not be observed any further, but it is Dr. BALL’S intention to
continue this kind of observations. His working list contains red and
variable stars, stars with a large proper motion, and others chosen for
various reasons, nearly all north of the 30° parallel.

According to Herr GEELMUYDEN, of Christiania, the star Arg. Oeltzen,
11677, has a perceptible parallax (A'. N. 2237). This star of the ninth
magnitude has a proper motion of —0%.507 and + 07,21, The resulting
parallax, 0//.27 from measures of Az and 0//.24 from measures of A4 with
a star preceding, is only considered provisional, but the subject seems

worth following up.
DOUBLE STARS.

In 1841 and 1842 the Pulkova refractor was used for an examination of
the northern hemisphere in search of double stars. The second part of
the catalogue thus formed embraces systems, the components of which
are of or above the eighth mag., and the distance between which are
from 32/ to 2. Most of these objects have never been observed micro-
metrically, and the series of heliometer measures of some of them, which
Dr. SCHUR, of Strassburg, publishes in the A. N. 2255-56, will there-
fore be of interest, though only comprising a small number of objects.
Systems closer than 40’/ were measured by quadruple distances, wider
pairs by double distances. By means of an artificial pair of stars it was
found that the position angle had no appreciable influence on the meas-
ures of distance, and that the two methods of measuring the distances
showed no constant difference.

Volume XLIV of the Memoirs of R. A. S. contains a very extensive
work by Mr. BURNHAM: “ Double-star observations made in 187778,
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motion is slow and can be represented by a simple formula of interpola-
tion, partly because it has been very frequently measuxed by almost ail
observers of double stars. Tirst, three normal places were formed which
represented the distances and position angles observed since 1815, anil
an angle of position from BRADLEY’S and W, HERSCHEL’S measures.
From these and the ratio of the sector to the time, formul for computing
distance and position angle as functions of time by means of the eccen-
tric anomaly were derived and an ephemeris computed from 1718 to
1900. With this ephemeris all individual observations by every obser-
ver were compared and the mean error determined for every observer
within a period during which he might be supposed not to have changed
his way of measuring. Ivery observer is now followed from one period
to another and the changes in the mean error determined, whereby vari-
ations in his systematic error reveal themselves.

Dr. SEELIGER has made an elaborate examination of MADLER’S
measures (A. N. 2288). MXADLER’S distances appear to be considerably
less accurate than O. STRUVE’s, while his position angles do not appear
to have larger mean errors than those of O. STRUVE.

The most important series of double-star measures published since
Mensura micrometrice is that given in Volume IX of the Pulkova Ob-
servations, comprising the work of OTT0 STRUVE with the 15-inch
refractor since about 1840. An elaborate introduction details the
observations of artificial double stars and the method of applying the
corrections thus obtained to the measures of real stars. Section I is
devoted to the re-measurement of a large number of the most interest-
ing of the stars forming the catalogue of the elder STRUVE. Section
IT contains the measures of nearly all the stars of the revised edition
of the Pulkova catalogue of 1850, and about thirty additional pairs dis-
covered subsequently (02 515 to 547). The ounly other systematicobserva-
tions of these stars were made by the late Baron DEMBOWSKI about
1860. As many of these pairs are rapid binary systems, and nearly all
of them interesting from the closeness and inequality of the components,
the Pulkova medsures, giving earlier epochs, are specially valuable.

A valuable contribution to the literature of this department, and sec-
ond to none in practical value to the observer, is FLAMMARION’S ¢ Cata-
logue des Etoiles doubles et multiples en mouvement relatif certain.”
This work contains a complete list of all double stars the components of
which have shown any decided change either from orbital or proper
motion, with all the published micrometrical measures down to 1878,
arranged in chronological order, and notes as to the character and extent
of the motion, the most recently computed orbits of binaries, ete. As a
working list for the practical observer it is specially valuable, since the
stars which most need observing can be at ouce selected.

The ¢ Hand-Book of Double Stars,” by Messrs. OROSSLEY, GLED-
HILL, and WILSON, published in 1879, in addition to an extensive cata-
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hung so far apart as not to move toward one another. If the level of
the water be now quietly raised by letting a further quantity flow in
from below, as soon as the water covers the lower ends of the needles
they begin to approach, and when they are nearly immersed they rush
together. The effect appears to be due to the fact that when the grav-
itation force downward is partly counteracted by the upward hydro-
static force due to immersion, the magnetic force is able to assert itself,
being greater.—(Nature, xxii, 133, June, 1880.) ‘

Mayer has contrived an ingenious magnetic experiment to illustrate
molecular groupings and molecular actions. Sewing needles are mag-
netized all in the same direction. They are then pushed through small
pieces of cork up to the eye. On placing them in water they float ver-
tically, with the point downward. -Since the similar poles are upward,
they repel each other. These needles represent molecules; their mag-
netism the repulsive force. To obtain an attractive force, a bar magnet
isheld vertically over the water, so that the pole of contrary name to the
tops of the needles shall be downward. The needles are attracted and
approach each other, producing groupings which depend on the number
of the needles, their initial position, and the impulses given. Twenty-
three of these groupings are represented in the paper, the most com-
plex figures being formed of twenty needles; though the author has
formed much more complex ones, more than fifty needles having been
grouped in one of his figures. The author employs these groupings to
illustrate many of the laws of both molecular and atomic arrangement.
‘When projected by means of a vertical lantern they are very striking.
—(Am. J. Sei., 111, xv, 276 ; xvi, 247 J. Phys., viii, 32, January, 1879.)

Barker has commnnicated to the National Academy the results of some
experiinents made to test the alleged incorrectness of Arago’s explana-
tion of the magnetism of a wire through which a current is passing, ¢. e.,
that the wire is itself magnetic. Bache had explained the result by
supposing the iron filings, held by the wire in Arago’s experiment, be-
came themselves magnets under the influence of the current, and so
became attached to each other rather than to the wire. In proof of this
he says that if a card be scraped along on the top of the wire the ring
of filings is broken and the whole mass falls. Barker used in his
experiments a quantity magneto-machine made by Wallace, the current
from which was capable of heating three feet of quarter-inch gas pipe
to bright redness in a minute. When this current was passed through
a copper wire, a 5-inch iron spike held close under the wire was mark-
edly attracted by it; and when placed in contact with the lower side of
the wire, adhered readily magnetically, placing itself with its axis per-
pendicular to that of the wire. This result was the same when the con-
ducting wire was red hot. In a second experiment the wire passed
through a hole in a large sheet of glass. When this glass was sprinkled
with iron filings concentric magnetic curves, complete and partial, were
formed round the wire for a distance of 20 inches. These experiments












PHYSICS. 281

himself published the same fact in the Scientific American one or two years
before, and had given a figure of several of these chalk cylinders con-
nected in series for the purpose of producing a current of high poten-
tial.—(Nature, xxi, 417, March, 1880.)

Blyth has communicated to the Royal Society of Edinburgh the gen-
eral fact that electric currents are produced by the mere friction between
conducting substances. Since for all pairs of metals yet tried these
currents are in the same direction as the thermo-current produced by
heating the junction of the same two metals, the author thinks that they
may have in part a thermo-electric origin ; but another part may be due
to the currents suggested by Sir William Thomson as the cause of fric-
tion, and still a third part to the force of contact between films of air or
oxide on the surfaces. One of the motors constructed consists of a
cylinder of antimony arranged so as to be rapidly rotated, and a plate
of bismuth which is pressed hard against it by a spring. When included -
in the circuit with a microphone and a Bell telephone, the current from
it is quite sufficient to serve for the transmission of musical sounds and
loud speaking. By using a cylinder of bismuth on which a bent sew-
ing needle presses as it rotates, a very good receiver is also produced.
The author ascribes the result to a heat change, analogous somewhat to
that observed in the Trevelyan rocker.—(Nature, xxii, 330, August,
1880.)

Heraud has proposed a new voltaic cell, the negative plate of which
is zinc immersed in a concentrated solution of ammonium chloride, while
the positive consists of a plate of carbon surrounded by fragments of
carbon mixed with about an equal weight of mercurous chloride (calo-
mel) in powder. In action the mercurous chloride loses chlorine, and is
reduced to metallic mereury; the zine acts on the ammonium chloride,
producing zine chloride and ammonia; and the ammonia water and
chlorine unite again to reproduce the ammonium chloride. It is claimed
that this battery does not polarize, and can be used on a closed cireuit.
Its electromotive force is not far from that of a Daniell cell.—(Ann. Chim.
Phys., V, xvii,"512, August, 1879.)

Niaudet has constructed a voltaic cell, the plates of which are also
zine and carbon; but the former is immersed in a solution of common
salt and the carbon in a porous cup containing commercial chloride of
lime (a mixture of chloride, oxide, and hypochlorite of calcium). Under
the action of the polarizing hydrogen, the hypochlorite is decomposed
into hydrochlorie acid, which forms calcium chloride with the lime pres-
ent, and water; so that the salts produced by the battery when in action
are zine chloride and calcium chloride. Since both are extremely solu-
ble, the liquid preserves its limpidity, and no insoluble salt is formed.
The electromotive force of this battery is 1.6 volts. It polarizes only
when closed on short circuit, from which it recovers rapidly. Its chief
merit is that, like the Leclanché cell, the zinc is not acted on until the
circuit is closed. To prevent escape of odors, the opening in the porous
cell is closed with a waxed cork.—(J. Phys., ix, 18, January, 1880.)
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will continuously and by amounts exactly known by a simple reading,
until the compensation is exact. The instrument resembles that of Du
Bois Reymond, but it uses a capillary clectrometer in place of a galva-
nometer, and thus, while more delicate and more rapid, polarization is
completely avoided. Moreover, the sensitiveness of the method is inde-
pendent of the resistance of the cell, batteries of 10,000,000 ohms resist-
ance being measured with ease. Ifor weak electromotive forces, the
delicacy is one ten-thousandth of a Daniell cell ; for stronger ones, to one
two-thousandth of a Latimer-Clark cell. The applications of the method
to determinc the contact-potential are very ingenious.—(J. Plzys.,ix, 145,

~ May, 1880.)

Debrun has made a useful modification-of Lippmann’s capillary elec-
trometer. In the original instrument, in a tube a millimeter in diameter,
the mercury level changed only 3=™ for a difference of potential of one
volt, and to measure small fractions Lippmann used a microscope. In
thenew instrument this delicacy is secured by making the tube inclined
to the vertical, the effect increasing with the aungle. A glass tube
7mm in diameter is drawn out so as to give a capillary tube slightly con-
ical, and a good millimeter in diameter and 20°= long. This is bentinto
a Z form, the connecting portion being placed horizontally, but fastened
to a movable board, so that its inclination may be adjusted. The ends
of the tube open into reservoirs. Itis filled with mercury and acid-
ulated water, as usual, the end of the mercury column being adjusted to
occupy three-quarters of the horizontal part. Electrical connections are
made with the mercury in each of the reservoirs. The calibration is
effected by using a battery of known potential, increasing the cells.—(J.
Phys., ix, 160, May, 1880.)

Niemoller has found the telephone capable of determining very quickly
and accurately the resistance of liquids. Itis substituted for the gal-
vanometer in a Wheatstone’s bridge, and an induction current is used.
If the resistances to be compared are a large liquid resistance and a
Siemens resistance box, so that the ‘electrodynamic constants are very
small; and if also a German-silver or platinum wire be used as measur-
ing wire, it is found that in the position where the galvanometer shows
no deflection, the tone in the telephone has a well-marked minimum of
intensity. In a liquid resistance of 2,000 units a variation of even four
units may be detected readily.—(Nature, xxi, 309, January, 1880.)

Trowbridge has studied the conditions which cause the ticking of the
time-clock of Harvard College Observatory, transmitted electrically by
wire from Cambridge to Boston, to be heard on all the telephone cir-
cuits in the neighborhood of the line. He shows from theoretical con-
siderations that the usual explanation of induction between the wires
is erroneous, and that the effects observed on telephonic circuits, which
have usually been attributed to induction, are really due to the earth
connections and to imperfect insulation. As the result, then, is due to
the fact that the wires on which the sound is heard obtain their current
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have the same intensity in each. The action of the metal is then indi-
cated on the graduation of the sonometer.—(Phil. Mag., V, viii, 50, 551,
5564, 1879 ix, 123, 1880; J. Phys., viii, 353, 1879 ; ix, 376, 389, 393, 1880;

- Ann. Chim. Phys., V, xix, 561, April, 1880.)

4. Electric spark and light.

Spottiswoode has experimented on the use of the alternating current

~ of a De Meritens magneto-electric machine for excitirfg the induction

coil. He used a coil giving a 50°™ spark, the reversals being 1,300 per
minute; no interrupter was therefore needed. Under these conditions
sparks were obtained only 18°® long, but they were as thick as an or-
dinary pencil. They showed a brilliant point at each extremity of a
tongue of yellow flame. When the current passed freely no spark
proper appeared ; but by blowing on one side, brilliant sparks may be
made to pass.—(Phil. Mag., V, viii, 390; J. Phys., ix, 37, 1880 ; Nature,
xxi, 433, March, 1880.) '

Farmer has called attention to the fact, as a contribution to the his-
tory of electric lighting by incandescence, that in July, 1859, his house
in Salem was lighted-every evening by a subdivided electric light. A
galvanic battery of three dozen six-gallon jars in thé cellar furnished
the electric current. On the mantel in the parlor were two electric
lamps, either of which could be lighted at pleasure or both at once by
simply turning a little button. The light was soft, mild, agreeable to
the eye, and more delightful to read or sew by than any light ever seen
before. It was discontinued on account of the expense. On the cost of
electric light as compared with gas Farmer says: ¢ On the average one
pound of illuminating gas will, if burned in an hour in five different
burners, give fifteen candle lights to each burner, or seventy-five can-
dle lights in all. One pound of illuminating gas possesses a sufficient
store of energy to enable it to give out by combustion from 18,000 to
21,000 units of heat, or the equivalent of from 13,000,000 to 16,000,000
foot-pounds of work. This, if burned in an hour, would average from
200,000 to 260,000 units of work per minute, or say from 3,000 to 3,500
foot-pounds per minute per candle light. Now a very large electric
light, say ten thousand candles, does not consume more than 15 or
20 foot-pounds of energy per minute per candle light. So it might not
seem very extravagant to expect that one pound of gas per hour could
be burned in a suitable furnace under a proper boiler, and steam be taken
from this boiler to a steam-engine, and this engine drive a magneto-
electric machine which should supply electricity to five electric lamps
that would shed forth more light than could be given by five of the best
gas lamps known, each lamp consuming at the rate of one-fifth of a
pound of the best illuminating gas per hour.”—(A4m. J. Sei., I1I, xvii,
65, January, 1879.)

Jamin has constructed a modification of the Jablochkoff candle, in
which he has made use of the electrodynamic action of a coil of wire to
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sealed in a globe, which is then exhausted to one-millionth of an atmos-
phere. Subsequently,in experimenting with various fibers, Edison came
to the conclusion that a natural fiber was more durable than an artificial
one, and that Japanese bamboo furnished the best. The lamps which

are now made on the large scale are constructed with these fibers. '

Rowland -and Barker have made a series of measurements to test the
efficiency of Edison’s lamp. They compared the loss of energy in the
lamp, as measured in the calorimeter, with the amount of light emitted,
measured on the photometer. The lamps used were five in number,
four of them having carbons made from paper, and one a natural fiber
carbon. The comparisons were made by having two lamps in circuit,
one being in the calorimeter and the other on the photometer in the first
experiment, and their positions being reversed in the second. No. 201,
which gave a mean of 10.1 candles on the photometer, gave 3486 foot-
pounds of energy in the calorimeter; No. 580, which gave 13.1 mean
candle lights, evolved 3540 foot-pounds. But when No. 201 was made
to give 28.9 candles, its energy was only increased to 4898 foot-pounds;
and No. 580, which gave 33.5 candles, evolved only 5181 foot-pounds;
the cost of doubling the light being one-half more energy only. No.
809 gave 14.3 candles, and used 3330 foot-pounds; No. 850 gave 9.2
candles, and consumed 24383 foot-pounds. No. 817, the fiber lamp, gave
17.2 candles for a consumption of 2708 foot-pounds of energy. The
mean of the first two is 109 candles per horse-power of current; of the
second two, 204.3 candles; of the third two, 133.4; and of the fourth,
209.6.  Or, in the first, 6.8 gas jets of 16 candles, in the second 12.8, in
the third 8.3, and in the fourth 13.1 gas jets would be yielded by each
horse-power of current. From the efficiency of Edison’s machine, the
authors think that the yield per indicated horse-power of the engine
would not be far from 70 per cent. of these values.—(4Am. J. Sci., 111,
xix, 337, April, 1880.)

Brackett and Young have also made measurements on Edison’s lamp,
in addition to others upon his Faradic machine. Comparison of the
Edison dynamometer with the Prony brake showed that the latter reg-
istered 93.2 per cent. of the power transmitted by the former. In their
first experiment, the power expended was measured by the dynamometer
and the current by the copper voltameter. The total efficiency was
found to be 82.3 per cent., and the available efficiency 78.7 per cent. In
the second trial the energy produced was measured by the calorimeter,
and the total efficiency was found to be 84.6 per cent., the available, 78.2
per cent. A third test gave 84.5 total, and 78.2 available efficiency. But
one lamp was tested, No. 833, the carbon of which was from paper.
The mean illumination was 10,1 candles; the resistance, hot, 99.6 ohms;
the difference of potential, 74.33 volts; hence the current strength was
0.75 weber, and the lamp was consuming 0.075 horse-power. This gives
137 candles per horse-power of current, or 107 candles per horse-power
at the dynamometer; a near correspondence with the preceding re-
sults.—(Am. J. Sci., I11, xix, 475, June, 1880.)
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