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A DESCRIPTIVE ACCOUNT OF THE BUILDING RECENTLY
ERECTED FOR THE DEPARTMENTS OF NATURAL HISTORY
OF THE UNITED STATES NATIONAL MUSEUM

By RicHArp BEATHBUN

Assistant Secretary of the Smithsonian Institution in Charge of the United
Stetes National Museum

INTRODUGTLON

The building recently erected in the Smithsonian Park in Wash-
ington for the natural history collections of the United States Na-
tional Museum, as the latest of the great museum buildings of the
world, and embodying many new and important features, has at-
tracted wide attention and given rise to repeated inquiries regarding
its construction and arrangement. The present paper has been pre-
pared to meet this demand, a demand largely inspired by the excep-
tional activity in museum enterprise which for several years past
has prevailed throughout the country.

Of the two older buildings, now to be devoted in greater part to
the arts and industries and American history, a descriptive account
was given in the annual report of the National Museum for 1903

By the terms of its fundamental act, dated Angust 10, 1846, the
Smithsonian Institution was made the custodian of the national col-
lections which virtually had their beginning in the results of the
United States Exploring Expedition around the world from 1838 to
1842. This act provided that the Board of Regents “ shall eause to
be erected a suitable building, of plain and durable materials and
structure, without unnecessary ornament, and of sufficient size, and
with suitable rooms or halls, for the reception and arrangement, upon
a liberal scale, of objects of natural history, including a geological
and mineralogical cabinet; also a chemical laboratory, a library, a
gallery of art, and the necessary lecture rooms;” and further, * that,
in proportion as suitable arrangements can be made for their recep-
tion, all objects of art and of foreign and curious research, and all
objects of natural history, plants and geological and mineralogical
specimens, belonging, or hereafter to belong, to the United States,
which may be in the city of Washington, in whosesoever custody the
same may be, shall be delivered to such persons as may be authorized
by the Board of Regents to receive them, and shall be arranged in
such order, and so classed, as best to facilitate the examination and

1The United States National Museum: An Account of the Buildings occupied by the
National Collections. By Richard Ratbbun. Pages 177-200, with 20 plates,
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it was not until a decade ago that favorable action was obtained. In
the meantime the collections continued to increase steadily, and the
buildings to become more and more crowded, until finally the neces-
sity arose for renting extensive outside quarters in which immense
quantities of specimens were stored in bulk, subject to deterioration
and in constant danger of destruction by fire,

The conditions had, in fact, reached a ecritical stage when, in 1902,
Congress made provision for the preparation of plans, and the fol-
lowing year authorized the construction of the building which had
been so earnestly awaited. Designed on a liberal scale, and as a
permanent and monumental feature of the Capital, its completion
was not, effected until June, 1911, although its oceupancy was begun
at a considerably earlier date. In the matter of accommodations and
appointments, to which long and careful consideration had been
given, it appears to be greatly in advance of all other museum build-
ings intended for a similar purpose, and in every respect to be
worthily adapted for housing and exhibiting the collections of a
great country. The building marks the beginning of a new era in
the history of the National Museum, through the unrivaled condi-
tions presented for the arrangement, care and safety of the collec-
tions, for their unrestricted study in the advancement of knowledge,
and for their use in promoting the interests of public education.

The growth of the national collections has been most pronounced
in the lines of natural history, including primitive man, for the
reason that, while only very limited means have been available for
acquiring examples of the arts of civilization, the Government sur-
veys and explorations directed toward the discovery and development
of the natural resources of the country and the study of the habits
and conditions of the American aborigines have been constant and
prolific contributors since the early part of the last century. The
influx of material from these sources, often operating beyond the
confines of the United States, supplemented by many thousands of
gifts and exchanges, has built up collections illustrative of nature
and of early man which are scarcely if at all surpassed in any other
country. Comprising several millions of specimens and several hun-
dreds of thousands of distinct species and forms, they derive their
chief value from the fact that a large proportion of the material has
served as the basis of extended original researches and discoveries,
making its perpetual preservation a matter of extreme importance.
It is not, however, solely by the possession of such large and valuable
collections that the natural history departments have attained their
preponderating position in the Museum, but as much by the close
relationship of these departments with important Government work
in progress, work underlying many broad economic problems in
agriculture, in mining, in fisheries, and in Indian affairs, with which
the Museum has been actively associated for over sixty years.
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lections and for the laboratories are spacious and readily accessible,
and by the introduction of a power plant, an auditorium, construction
and repair shops, and many other necessities and conveniences, the
scheme of a perfected museum building appears to have been quite
fully rounded out. For the exterior designs as well as for the more
elaborate features and the harmonious arrangement of the interior,
which have made it one of the most notable structures at the National
Capital, the architects are solely responsible.

Except for delays in securing certain of the structural materials,
which somewhat retarded building operations, the work proceeded
satisfactorily and is entirely of a high standard and permanent
character. It also seems worthy of record that the building was
erected within the amount of the appropriation.

The architects of the building were Messrs. Hornblower & Mar-
shall, of Washington, while the heating, electrical and ventilating
equipment was designed and installed under the supervision of Prof.
S. Homer Woodbridge, of Boston, Mass. The building construction
was, by designation of Congress, directed by Mr. Bernard R. Green,
Superintendent of Buildings and Grounds of the Library of Con-
gress, whose experience especially qualified him for successfully
carrying out this large and somewhat novel undertaking.

In the preparation of this paper, the writer has been dependent
upon others for most of the technical descriptive matter incorporated,
which was submitted to him in the form of two detailed reports,
preserved in the office files. One of these, by Mr. James Millar, for-
merly of the architects’ office, covers the structural details of the
building. The other, relating to the mechanical equipment, is by
Mr. C. R. Denmark, an assistant of Professor Woodbridge during
its installation and at present in charge of its operation, as engineer
of the Museum.

LEGISLATION, ACTION BY THE REGENTS, PROGRESS OF THE WORK

Following the preparation of certain tentative sketches designed
to illustrate the size and character of structure required for housing
the natural history collections of the Government, the matter of pro-
viding an additional building for the National Museum was brought
to the attention of the Fifty-seventh Congress, First Session (1901-2),
in the form of an estimate of appropriation sufficient to cover the
expense of making the necessary preliminary plans. With the in-
formation then available it had been impossible to determine the cost
of such a building, but a limitation in that respect was considered
advisable by Congress and was incorporated in the measure which
passed as an item in the sundry civil act for the fiscal year ending
June 30, 1903, in the following terms: :

For the preparation, under the direction of the Secretary of the Smith-
sonian Institution, of preliminary plans for an additional fireproof steel-
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services herennder the sum of two thousand dollars annually in addition to his
present salary, to be paid out of said appropriations.

Following the passage of this act, the Board of Regents, on March
12, 1903, provided by resolution,

That the Secretary, with the advice and consent of the Chancellor and the
Chairman of the Executive Committes, be authorized to represent the Board of
Regents, so far as may be necessary, in consultation with Bernard R. Green,

to whom the construction and contracts for the new Museum building are
committed by Congress in the act making an appropriation for that purpose.

The preparation of the definite and detailed plans was immediately
taken up by the architects in conjunction with the Museum author-
ities, and although the novel character of the building called for
more than the usual preliminary considerations, the progress of the
work during the early stages was greatly aided by the fact that it
was decided to construct the building in the form of a shell, leaving
nearly all interior dividing walls to be added in a subsidiary way.
At the beginning of the calendar year 1904 the plans had been suffi-
ciently advanced to fix the main lines, the general dimensions and the
architectural design, and at this stage they were, on January 27, 1904,
approved by the Secretary of the Institution in the manner prescribed
by the Board. The elaboration of details naturally continued much
longer, and modifications looking to improvements in both the plan
and the design were suggested and approved from time to time as
the work progressed.

The ground was broken at the site on June 15, 1904, by Secretary
Langley, in the presence of the architects, the superintendent of con-
struction and the officers and employees of the Institution. Address-
ing Mr. Green, he said: “ On behalf of the Regents of the Smithsonian
Institution, with the consent of the Chancellor and of the chairman
of the executive committee, I now authorize you, in accordance with
the act of Congress, to proceed with the construction of the new
building for the United States National Museum, designed to in-
crease and diffuse the knowledge of the arts and sciences among the
people.” The excavation was completed during the summer and the
laying of the foundations on November 9, 1904. No further build-
ing operations were conducted during the fiscal year, but the kinds
of granite to be used for the fronts were selected, and contracts were
concluded for the stone, for the steel frame work for the main floor,
and for much other material.

The first stone, one of the large pieces of the base course in the
east range directly adjoining the north pavilion, was laid on August
21, 1905, and by June 30, 1906, the basement walls and piers and the
steel work and arches of the main floor, except at the north and
south pavilions, had been finished, and work had been commenced on
the court walls of the first story. The laying of the corner stone.
which took place on October 15, 1906, was conducted without cere-
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While the materials for the building were obtained on contract, the
major part of the work connected with its erection was conducted
directly by the Government through the employment of labor under
the supervision of master mechanics and foremen. A considerable
amount of construction work in certain lines, including the materials,
was, however, performed under contract, comprising the foundations,
the plastering, the roofs in part and the skylights, the stone and con-
crete floors, the Guastavino tile work, the steam and electrical plant,
ete.

The eollections of natural history and anthropology destined for
the new building had by June 80, 1912, been practically all trans-
ferred to the more ample accommodations which it affords, leaving
the two older buildings to the occupancy of the departments of arts
and industries and American history, except the upper main hall in
the Smithsonian building, which has been assigned to the division of
plants.

LOCATION OF THE BUILDING

The longest section of the Mall, bounded on the sides by B Street
north and B Street south, is that lying between Seventh and Twelfth
Streets west. Under the terms of its organic act, the southern half
of this square between Ninth and Twelfth Streets was secured to the
Smithsonian Institution as a site for its building which was centrally
located on this so-called Smithsonian reservation. To the entire
square the terms Smithsonian park and Smithsonian grounds have
for many years been applied, the latter designation being commonly
used in connection with legislative matters. The first of the buildings
erected expressly for the National Museum, the brick structure, was
placed on the same side of the square but farther south. Beginning
about 50 feet from the eastern end of the Smithsonian building, it
extends to Ninth Street, the line of which it slightly overlaps. Still
farther east, at the corner of B Street south and Seventh Street, is
the Army Medical Museum, built a few years later.

As it was important for administrative reasons and for the con-
venience of the public that the new building should be located near
the older ones, and as there was not suflicient space for it in the
southern part of the grounds, it became necessary to look to the
northern side, no portion of which had yet been occupied. The site
chosen is directly in front of the Smithsonian building, the north
and south axes of both buildings corresponding with that of Tenth
Street extended, and the distance between the two being about 725
feet. While both of these structures face the center of the Mall, the
Smithsonian building is parallel with B Street, and the new building
parallels the so-called axis of the Mall, a line drawn from the dome
of the Capitol to the Washington Monument. As a result, the north
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and also symmetrical in that one side of the building exactly dupli-
cates the other. In style, the building is modern classie, showing a
strong French influence in having a mansard roof with dormer
windows over the ranges.

With the exception of this mansard the outer walls are entirely
faced with granite, which in the basement is of a warm gray color,
but in all succeeding stories is nearly a pure white. The basement,
moreover, has a heavily rustieated fagade, which serves as a pedestal
member for the upper part of the building on which the surfaces are
smooth. The building is simple and imposing, attracting rather by
the restraint with which the detail is handled than by any elaborated
elegance, and in its main features is strongly suggestive of the pur-
pose for which it was designed. Most noticeable in this respect is
the exceptionally large size of the window piercings in all but the
upper story.

The pavilion which, in connection with the rotunda, forms the
commanding feature of the building, is expressed in the facade by
a projection with a portico supported by eight Corinthian columns,
a range of six in front with two in a second row flanking the main
entrance doorway. The top of the entablature of the portico rises
to the level of the top of the attic story of the wings and above this,
on each of the four longer sides of the pavilion, which is there octa-
gonal in shape, is a large semicircular window, surmounted by a
pediment. Leading to the portico from the driveway in the park is
a broad approach of granite steps with intermediate platform.

Above the basement story the pavilion serves as the outer or
enclosing shell for the greater part of the rotunda, the space between
the two being occupied by galleries built at the levels of the several
floors of the wings. The construction of the rotunda comprises four
great piers of stone so built and placed on the diagonal axes of the
pavilion as to form the shorter sides of an octagonal enclosure, meas-
uring 83 feet 5} inches across. The longer sides consist of arched
and screened openings across which the galleries are thrown, the
arches themselves corresponding to the lines of the semicircular win-
dows of the outer shell. The shorter sides grow into pendentives
supporting a cireular drum which breaks through the roof of the
pavilion and is capped by a flat dome.

The wings are of practically the same width as the pavilion. The
fronts of the east and west wings in eonjunction with that of the
pavilion compose the main and southern, as also the longest, exposure
of the building. These facades consist of a basement and two stories
below the main cornice and an attic. The window openings except
in the attic story are much wider than the intervening piers and
in the two main stories extend continuously throughout nearly their
combined height. The piers which support the cornice have Tuscan

80120°—Bull. 80—18——2
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length is made to appear somewhat greater, owing to their facades
overlapping the sides of the pavilion where it narrows toward the
front projection. This projection, which amounts to 27 feet 53 inches
below and 16 feet 3 inches above the water table, is 80 feet 2 inches
wide in the basement and T9 feet 5 inches wide within the portico.
The north wing is shorter than the others, its length being 214 feet
7 inches. The arms of the ranges are all of equal length, and meas-
ure 188 feet from the wings. Their width over the outer and court
walls is 60 feet 10 inches.

The two large uncovered courts enclosed by the wings and ranges
are 128 feet 2 inches square in the basement story. Their walls are
built of gray-white semi-vitreous brick with belt courses of gray
granite, and above the basement, which projects 4 inches, they extend
flush to the top of the upper story.

The granite used for the outer walls of the building is of three
kinds, namely, the so-called pink or warm gray variety from Milford,
Mass., for the basement story, the water table, and the south and
north approaches; white granite from Bethel, Vt., for the first and
second stories, the main cornice, and all the walls of the south pa-
vilion and rotunda above the basement; and a nearly white granite
from Mount Airy, N. C., for the attic story. As a rule the stone is
laid in regular horizontal courses, among the few exceptions being
the low arches over the basement windows. Above the base course
and the course next following it to the water table it is cut with
rusticated horizontal and arch stone joints, the raised faces, except
the projecting key stone of the window arches, having a picked sur-
face, Otherwise, the surfaces are essentially smooth, being 4-cut in
the basement, including the water table; 6-cut for the first and second
stories and the south approach ; and 4-cut everywhere above the main
cornice and the cornice of the south pavilion.

Back of the granite the walls consist of hard-burned red brick,
followed by an inner facing of porous hollow brick to provide a
damp proof and dry non-heat conducting lining. This construction,
which is also followed in the court walls, includes vertical chases,
9 inches wide and 8 inches deep, extending from the foundations to
the attic and designed for the vertical distribution of pipes, wires,
ete. As a rule, there are two such chases in each of the wall piers
between windows.

The roofs of the wings and ranges are relatively low, and such
slopes as are visible from the surrounding park and streets, as also
the roofs and dome of the main pavilion and rotunda, are covered
with a light green slate. The remaining parts of the roofs, aside
from the skylights, are copper covered.

In the general absence of interior structural walls, it has been neces-
sary in providing for the support of the wide floors and the roofs to






BULLETIN 80 PL. 4

U, 5. MATIONAL MUSEUM

LEIMHLEHOKN FHL WOHd O3IMIIA "ONIOTING 40 SLNOHA LSIAN ONY HLHOMN







NATURAL HISTORY BUILDING 21

the east and west wings there are on each side of the south pavilion
eleven window openings in each story, at the ends of these wings five
openings, and in each front of the ranges nine openings. Two of the
basement openings at the outer ends of these wings, the second one
from each corner, have been carried down to the ground level and
made into wagon entrances for freight and coal. The window ar-
rangement in the courts agrees quite closely with that of the outer
walls except in the attic story.

The building contains three public stairs of moderate but adequate
dimensions, so disposed as to encroach but little upon the floor space.
One is located directly east of the north entrance, while the other two
oceupy tower-like constructions in the northeast and northwest corners
of the main pavilion. There are four passenger elevators in two
pairs, one of which is on the west of the north entrance, the other in
the main pavilion near the south entrance. Two large freight ele-
vators are also provided, being placed one on each side of the building
at the junction of the ranges with the wings and in close proximity
to the entrances for the delivery of freight. Service stairs adjoining
these elevators connect the several stories.

A modern steam and electric plant, installed in the basement of
the east wing, provides for the heating and lighting of not only this
but also the other buildings oceupied by the Museum and furnishes
such motive power as is required. The mains are carried through
tunnels under the basement floor, whence connections are made with
the several stories through the chases in the wall piers. Arrange-
ments likewise exist for ventilation, vacuum cleaning, the manufac-
ture of ice, the distribution of hot and cold water, announcing and
fichting fire, watchmen’s signals, and for other purposes connected
with the maintenance and protection of so large a building with its
valuable contents.

An important feature is a well appointed auditorium, with a seat-
ing capacity for 565 persons, located in the basement story of the
main pavilion.

The ground area covered by the building, being the dimension of
the basement story, is 136,171 square feet, while the area enclosed by
the building, that is to say the area of the basement and of the courts
combined, is 168,752 feet. With the addition of the granite ap-
proaches, the space comprised within the area of the building con-
struction is increased to 176,834 square feet.

The total extent of available floor space furnished by the building
is 468,118 square feet, distributed as follows: Basement, 121,173
square feet; first story, 119480 square feet: second story, 86,357
square feet: attic story, 86,428 square feet; the lofts in the wings,
54,680 square feet.
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structure. Under the south or main facade the footings are 11 feet
wide at the bottom and the walls, 6 feet thick; under the exterior
facades of the ranges they measure 9 feet 3 inches and 4 feet 2
inches, respectively, while under the court walls they are consider-
ably narrower. Especially heavy foundations were required for
the south pavilion and the outer ends of the east and west wings,
where the walls reach an extreme thickness of 7 feet 8 inches.

SBOUTH PAVILION AND ROTUNDA

The south pavilion, surmounted by the drum and dome of the
rotunda, owes its prominence exteriorly to its height above the main
roofs, its projection beyond the general line of the south facade of
the building and its more elaborate treatment. If its southern pro-
jection be excepted, it is square in plan and about 118 feet across as
bounded by its main walls to the height of the adjoining wings by
which these walls are concealed on three sides. Above the roofs of
the wings, where the walls are entirely exposed, the octagonal shape
of the interior is also manifested on the outside, and it presents four
broad faces, which are 82 feet 2 inches wide on the east, west and
north, and 79 feet wide above the portico entablature on the south.
The diagonally dispesed faces, which are separated from the others
by projections right angular in plan, are much narrower, measuring
only 8 feet 3 inches wide in direct elevation and 11 feet } inch wide
in normal elevation.

The broad fronts, each of which is pierced by a large semicircular
window, are pedimented, with a parapet and central parapet block,
the top of which is 101 feet 93 inches above the level of the portico
and first floor, the ridge of the slated roofs behind the pediments
being 99 feet 1 inch above the same level. The sides of the faces
above the roofs of the wings and above the portico have a raised,
pilaster-like projection, 9 feet 9 inches wide, terminating above in an
entablature which does not extend across the faces but returns with
the pilaster upon the pediment walls, and is continued around the
broken walls connecting the faces, these walls, like the pediments,
being also surmounted by a parapet. The frieze of this entablature,
which is 8 feet 8% inches wide, is ornamented with an incised Greek
fret.

While the east, west and north faces are equidistant from the
center of the pavilion, the south face above the first floor level is set
out 18 feet 8 inches farther and projects 16 feet 3 inches beyond the
general line of the front of the building, not including the pilasters.

In a recessed wall in the front of this projection, which is 79 feet 5 «&

inches wide to the height of the two main stories of the wings, is the
main entrance to the building, the recess in combination with a
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being two rows of columns supporting an entablature, From their
size, excellent proportions and perfection of workmanship, the col-
umns are especially noteworthy. The capitals, patterned after those
- of the temple of Jupiter Stator in Rome, in their elaborate carving by
means of pneumatic tools, show depth and precision of cutting not
expected to be obtained in so hard a material as granite, and are
striking examples of the possibilities in this direction. The projec-
tion of the portico from the wall of the pavilion is 6 feet 1} inches
to the center of the front row of columns, and 9 feet 13 inches to the
outer side of the plinth blocks of these columns. The middle part
of the pavilion face under the portico roof is recessed to a width of
39 feet 1 inch and a depth of 13 feet 2 inches, the inner wall of this
recess being pierced for the main entrance door, the opening for
which, between the stone masonry, measures 12 feet 9 inches wide by
25 feet 9 inches high.

The floor of the portico is at the same level as the main floor of the
building. Except for the 7-inch water table projection, it has the
same width as the projection of the pavilion, namely, 79 feet 5 inches,
which it earries to a distance of 11 feet 10} inches, when it becomes
abruptly restricted to a width of 67 feet 1} inches and extends 6 feet
3 inches farther to meet the steps of the south approach, of which
it forms the upper landing. It is constructed mainly of the Milford
granite, but inside of the inner row of columns and in the three pas-
sageways between columns leading into the recess, where the stone
is laid in a paneled pattern, a New Jersey granite of a more decided
pink color has been used in combination. All other parts of the
portico are of the Bethel granite.

There are six columns in the outer row and two in the inner, the
latter standing just within the recess, but the motive of two complete
rows of six columns is carried out by the introduction of pilasters on
the adjacent walls. The height of the columns as also of the pilasters,
including plinth blocks, is 45 feet to the under side of the entablature.
The bases, inclusive of a paneled plinth or low pedestal, 6 feet 1 inch
square, are 3 feet 11 inches high; the shafts, 36 feet 4§ inches high;
and the capitals, 4 feet 81 inches high. The shafts of the columns
measure 4 feet 8 inches in diameter for one-third of their height, and
thence diminish in size to a diameter of 3 feet 7§ inches at the neck-
ing. They are divided into six nearly equal parts, while the capitals
are cut from two stones, being jointed horizontally at the top of and
behind the upper row of acanthus leaves. The intercolumniation
varies, the distance from center to center of the columns in the outer
row being 15 feet 3 inches at the middle of the portico and successively
13 feet 10} inches and 13 feet 1} inches toward the sides. The dis-
tance between the plinth bases of the front and inner rows is 2 feet
1 inch.
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the driveway in front of the lowest step is +23.92, while that of the
portico floor, forming the upper step, is -84, making the total rise
aboat 10 feet. The distance in a horizontal line from the edge of
the lowest step to the outer edge of the portico floor is 52 feet 53
inches.

The upper dies measure 12 feet 6 inches deep by 11 feet across and
their tops line with the floor of the portico. The distance between
them is 45 feet 1} inches, which is the length of the steps in this series
except the lower four which are longer and return against the dies.
The lower dies, which are 11 feet deep, 20 feet across the front and
6 feet 72 inches high above grade, are 123 feet apart. All of the
steps of this run are of that length with the exception of the lower
two, which alse extend a short distance on to the outer faces of and
return against the dies. All steps are 18 inches wide, except the bot-
tom one in each run which is 20 inches. The rise is 5 inches with a
wash of } inch. The dies, in their shape and position, have been
planned to serve as pedestals for sculpture groups, and each is sur-
mounted by a low plinth.

The outer ends of the intervening platform are in plan quadrants
of a cirele, with an extreme radius of 31 feet 4 inches, swinging out-
ward from the upper to the lower die on each side. Completing and
concentric with these curved ends on each side is a massive granite
seat or bench, which is raised above the platform level by two steps.
These seats, which are cut in several sections each from a single block
of stone, stop 6 inches short of the flanking dies and terminate in an
arm at each end. The extreme width of the platform, including the
seats, is 139 feet 4 inches; while its depth from one run of steps
to the other is 22 feet 1} inches. The platform is laid in a panel
design, having across its depth three rows of square panels, separated
and bordered by bands of pink New Jersey granite. On each side, in
front of the lower curved step leading to the seats, is an ornamented
border each alternate stone of which has a perforated design. The
perforations, extending entirely through the stones, give outlet for
the water from the platform, which is crowned and built to drain
toward them. The steps, like the platform, are cut with a rise or
crowning surface from the ends to the center, the greatest rise,
namely, 3 inches, occurring in the bottom step.

From the outer ends of the platform on each side a finished
granite retaining wall preserving the same curvature is carried down
to the level of the grade of the basement area. The original plan
contemplated a granite retaining wall, surmounted by a balustrade,
starting from the lower dies of the approach and facing the southern,
eastern and western fronts of the building, but its expense was
greater than could be met from the appropriation and in its stead
the embankment has been sloped and sodded.
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course, is a single stone. Above the two lower courses to the water
table the stone is eut with rusticated horizontal and arch stone joints,
the raised faces, except that of the projecting keystone of the arches,
having a picked surface. Measured over the raised surfaces only,
the four courses above the two lower ones are all approximately of
the same width. The water table presents a plain vertical edge 2 feet
3 inches thick.

All granite work is at least 10 inches thick, but eourses and in-
dividual stones exceed this thickness in varving degree in order to
insure proper binding with the brick backing. Stones entering into
the construction of window and door ]aml:r-; heads, ete., extend back
into the reveals far enough to enable the inner edges to be covered
by the window and door finish. The reveals, however, do not run
through flush the entire thickness of the stone work, being broken by
minor reveals. The total thickness of the walls to the outer face of
the rustication is 5 feet 4 inches in the wings and 3 feet 8 inches in
the ranges,

The typical window openings of the ground story are 10 feet wide
and 10 feet 6 inches high to the crown of the low segmental arch.
The width of the intervening piers is 8 feet 6 inches. The openings
for the wagon doors at the outer ends of the east and west wings
have the same width as the windows but are 15 feet 10 inches high
from the pavement. The piers at these two ends have an extra brick
backing which increases their thickness.

First and second stories—The granite work of these stories is
treated throughout as though for a single story. The combined
height of the stories, which begin on top of the water table course
and extend to about the middle of the main course of stone of the
main cornice, is 42 feet 6 inches. The sill or plinth course of the first
story, which is 3 feet 11 inches high (this being also the height of
the sill above the floor in the inside of the building), carries around
the entire building as a strong horizontal line, and all pilaster bases,
plinth blocks, ete., are above it. Below the window openings this
height is occupied by two stones, the upper, a sill stone 1 foot high,
and the lower, a sub-sill or facia stone. In the east and west wings
this lower stone is eut with a slightly raised panel, flanked on either
side by simple brackets in low relief. From the sill line the window
openings and intervening piers of the wings extend continuously and
uniformly to the lower edge of the entablature of which the main
cornice is a part, a distance of 31 feet 10 inches. In the ranges, how-
ever, the height of these openings is reduced to 31 feet 6 inches by a
shallow 4-inch reveal which extends across the openings below the
entablature. The division of the window space between the two
stories is marked by a galvanized iron panel at the level of the second
story floor.
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North pavilion—The north pavilion, formed by the extension of
the north wing beyond the face of the ranges, although not attaining
the architectural or structural importance of the front of the south
pavilion has been treated in a manner consistent with its prominence
as containing the secondary entrance to the building. Tts projection
in the ground story is 23 feet 11 inches and its width 122 feet 93
inches (reduced to 121 feet 10 inches in the succeeding stories), the
central part to a width of 64 feet 10} inches being slightly recessed
and divided into three complete 18}-foot bays with a narrow bay on
each side, The flanking pavilions at the sides of this recess measure
28 feet 11§ inches wide.

Other than changes in the detail, the central part of the pavilion
in particular conforms closely to the architectural treatment of the
east and west wings. The base courses, rusticated lower story, water
table and entablature, features common to both the wings and ranges,
extend across the entire front. The walls of the flanking pavilions
are pierced in the several stories, on both the front and return walls,
by relatively small windows, but in the three center bays the large
openings characteristic of the wings and ranges are repeated, al-
though in the ground story flat lintel-headed door openings replace
the segmental-headed window openings of the other parts of the
building. Each of these three entrances, one in each bay, is 15 feet
4% inches high by 8 feet 6 inches wide and is framed in part by a
molded architrave. The lintel stones and the outer face of each
alternate jamb stone are molded, the intervening stones being pro-
longations of the picked surface stones from the pier walls.

The window openings of the first and second stories, beginning
about 1 foot above the finished first floor level, are 34 feet 9 inches
high and 11 feet 6 inches wide. The sill and base courses of the
typical wing and range windows are recalled in front of these open-
ings by balustrades, 3 feet 11 inches high, built between the plinths
of engaged Tuscan columns which decorate the intervening piers.
These columns are 4 feet in diameter below, and 3 feet 6 inches at
the necking; the lateral ones are recalled by pilasters against the
slightly projecting walls of the minor pavilions. The double win-
dows of the third story are 7 feet 2 inches high by 4 feet 41 inches
wide. The piers are 7 feet 10 inches, and the mullions 1 foot 11
inches, wide. The third story stone work is 16 feet 6 inches high
from the top of the main cornice and finishes with an individual
cornice and low parapet wall.

The vestibule floor is 1 foot 9 inches above the grade of the driveway
leading to the northern entrance. The upper step oceurs between the
jambs of the three openings and has a 6-inch rise. Outside of the
walls there are two risers, the lower 9 the upper 6 inches high. The
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is also a small door at the base of each stair tower. As in the outer
walls, the window openings for the first and second stories are con-
tinuous and have a metal panel at the floor division; they measure 31
feet 6 inches high. A minor reveal on the outside of the wall piers,
1 foot 4} inches deep, carries around both sides and over the heads of
the windows. The window openings of the third story are 7 feet

high.

INTERIOR STRUCTURAL FEATURES AND ROOFS OF THE WINGS AND
RANGES

In order to provide the large open spaces contemplated by the
general plan, but few interior walls having a struetural relation to
the building have been introduced in the wings and ranges, nearly
all subdivisions being effected by means of subsidiary partitions.
Such walls, in fact, occur only between the wings and the ranges,
between the wings and the south pavilion, and, in the ground story,
between the north vestibule and lobby and between the lobby and
the body of the north wing. Within the south pavilion, however,
many structural features exist as described elsewhere,

As additional supports for the wide and heavy floors resort has
been had to numerous piers and columns of masonry and steel,
which are disposed in a single regular row lengthwise through the
ranges and in two or more rows through the wings. The steel col-
umns where not actually embedded in walls have a fireproof covering
of terra cotta, producing piers, and both these and the masonry piers
are finished to correspond with the finish of the walls. In the
ranges, where the width is not so great but that the lighting may
be entirely obtained from the sides, the successive floors are un-
broken, but in the much wider wings it has been necessary to pierce
the middle part of the several floors above the first story in order
to obtain light from overhead.

Ground story.—The concrete floor base of this story rests directly
on the ground and on the top of certain tunnels in which heating
and other mains are carried. The finished floor surface was planned
to have a uniform grade of 14, but in order to reduce the height
of the window sills to a convenient level for the tables in the labora-
tories, it became necessary to raise the grade generally, though not
everywhere, to the extent of 3 inches. The transition from one level
to the other at places where the two adjoin has been accomplished
by a gradual sloping of the floors.

The great span and weight of the first floor have rendered neces-
sary correspondingly heavy supports which consist of brick piers,
except in the north entrance lobby where steel columns have been
used. The spacing of the piers in each row conforms, with few
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83 inches in the wings and 5 feet 6 inches in the ranges. Tie rods
I inch in diameter and about 4 feet 6 inches apart are used between
all beams. The tops of all girders are 43 inches below the finished
floor level, and their bottoms including the furring of terra cotta
blocks project 21 inches below the rough ceiling of the ground story.
The spaces between the beams are filled in with segmental brick arch
construction, 9 inches thick, and the rough floor is leveled off with
concrete to within 5 inches of the finished floor line.

The interior upright supports for the second floor consist entirely
of I-shaped steel columns, which are 15 inches over both dimensions
and built up of single plates 15 inches wide stiffened with T-inch by
83-inch by #-inch angles, except in certain instances where the plates
and angles are slightly lighter or heavier. They are spread at the
base and riveted to plates which are in turn riveted to the first floor
girders. In the ranges the distribution of these columns is identical
with that of the piers in the ground story, but in the wings only the
outer rows of ground story piers; one on each side and one at the end,
are represented, an exception occurring at the northern end of the
north wing, where there are two crossrows of four columns each.

Second story.—While the girders of the second story floor have the
same arrangement and spacing as those of the first story, they are of
the single plate type, with the middle web 3 feet deep-and the top and
bottom cover plates 14 inches wide by ; inch thick. In the wings,
however, they occur only between the outer and court walls and the
rows of columns, leaving the space included within the columns
entirely open; the well through which the middle part of the main
story in each wing derives its light from the skylights beginning at
this level. The girders with their furring project 2 feet 4 inches be-
low the rough ceiling of the first story. The I beams between the
girders, 12 inches deep, are generally spaced 5 feet 7 inches in the
wings and 1 inch less in the ranges. The tie rods, § inch 1n diameter,
are spaced the same as in the first floor. The floor construction is
of terra cotta flooring tile, 12 inches thick, topping 5 inches below
the finished floor level.

The steel columns of the second story are identical in construction
and position with those of the first story, but differ in a general 4
inch reduction in the thickness of the plates and angles. Those in
the wings, however, except the extreme northern crossrow in the
north wing, are enclosed in the walls of the light wells, which are
partly supported by beams of the same depth as the typical floor
beams, attached to the light well side of the columns and 8 inches
from them. Similar beams ocenr at the floor levels of the third and
attic stories. The light well partitions are further stiffened in the
three stories by double 3-inch by 3-inch by &-inch angle studs secured
to the beams and spaced between the columns.
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outer and court walls, one for each of the side spaces and one for the
intervening skylight area. For the former, which measure 32 feet
5 inches between the columns and the outer walls and 4 inches less be-
tween the columns and the court walls, the trusses are diamond-
shaped, resting at the wall ends on cast-iron shoes at a level of 16
inches below the attic floor and riveted at the other ends to the tops
of the columns 10 feet 2 inches above the floor. For the intervening
space of 51 feet 6 inches the trusses employed are triangular in shape,
being riveted to the columns 7 feet above the floor, their apexes reach-
ing a height of 15 feet 4 inches above the same level. The various
members of the trusses are built of angle iron riveted together in
pairs. The top members of the outer trusses are’two 5 by 34 by
3-inch angles, and the bottom members two 34 by 34 by £-inch angles;
while in the middle trusses the top members consist of two 6 by 6
by #-inch, and the bottom of two 5 by 3 by #-inch angles. All columns
are braced at the top by 15-inch I beams extending between them, and
in other ways the entire framework is secured and reinforced in a
manner to obtain the necessary rigidity.

On top of the triangular trusses is a raised platform or deck of
9-inch I beams and 3 by 2}-inch angles designed to support the sky-
light construction over the central part of each wing. A line of these
beams extends continuously above the apexes of the trusses, and
another line § feet from the first on each side of the ridge, while the
angle curb construction carries the lower edges or eaves of the sky-
lights.

Projecting 9 feet 9 inches into the lighting space on all sides is a
series of 12-inch beams, which are framed into the columns at one end
and suspended from the trusses at the other, the outer ends being
connected and the construction thus stiffened by 12-inch channels.
Riveted to the channels and suspended from the trusses by angles,
8-inch I beams, spaced 18} feet, span the 32 feet from channel to chan-
nel, the approximate width of the skylight, and this framework, with
some subordinate members, carries the ceiling light construction
which is deseribed in another connection.

At the northern end of the north wing, in the space between the
stair well and the elevator shaft, 12-inch I beams are used instead of
trusses as roof supports, and the floor construction of the third story
in this section, therefore, differs somewhat from that at the outer
ends of the east and west wings. Here I beams carry the weight of
the floor arches directly to the outer walls instead of indirectly per-
forming that function through the trusses as is typical elsewhere.

All roof truss members in the side and end sections of the wings
which are not protected within the roof and floor construction are
enclosed in expanded metal jackets and fireproofed with a casing of
lime plaster gauged with cement.
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and are secured to the ribs or projections of the T’s, being locked,
folded over and riveted with copper rivets and burrs, no solder being
used. The cross-joints, which have a uniform spacing of about 8
feet, are locked and soldered. The ends of the standing joints at
the gutters are capped and the copper is soldered to the gutter lining.
All gutters are formed of concrete and lined with 14-ounce copper,
having soldered joints between the individual sheets, and soldered at
the outer edge into a raglet cut in the granite parapet. The cresting
which tops the slate work on the wings and ranges is of 16-ounce
copper.

The slate is of a light gray-green color and came from Poultney,
Vermont. It measures generally 20 inches by 12 inches by £ inch,
is laid about 8} inches to the weather, and is nailed to the cinder
concrete. The copper cresting comes down over the upper courses
and at the gutters the lining is flashed up under the lower edge.

Skylights—The skylights covering the middle sections of the
wings are 82 feet 2 inches wide; in the east and west wings they
measure 149 feet 4 inches long, while in the north wing the length is
64 inches greater. They are double pitched, and their framework
rests on and is riveted to the three lines of 9-inch I beams and the
angle curb construction already described. The curb walls, of con-
crete, are 14 inches high, while the end walls, due to the increased
pitch of the skylights over that of the roofs, are about 4 feet 6 inches
high at the ridge. Centered over each roof truss and extending
entirely across the skylights is a walk of reenforced concrete, 2 feet
6 inches wide, covered with copper. The spaces intervening between
these solid bands are divided into glazed panels, each 2 feet wide
with two lengths of glass to each slope, butt-jointed in the middle.

Under each of the ribs separating the glazed panels and also
against the angles of the walk construction is a 1% by 2-inch iron
channel. These channels are bolted to the curb angles and to the
ridge and intermediate beams, and serve the double purpose of pro-
viding the necessary stiffness for the glazed surface and of acting as
drains from the ridge to the eaves to carry off any leakage or con-
densation. Within each of the channels, bolted to and extending its
entire length, is an inverted wedge-shaped channel of thin sheet
metal, 2 inches high, the top surface of which is about 1§ inches wide
and provides bearing for the abutting edges of the }-inch ribbed
wire glass. Above the glass is a sheet copper cap secured to the
inverted channel every 2 feet by bolts which pass through the joint
between the glass of adjacent panels and, by tightening, hold the
glass, which is set in elastic cement, rigidly in place. A thin gasket
of sheet lead inserted under the edges of the copper cap where it
bears on the glass provides extra security against leakage. Cross-
gutters under the skylight at the ridge, intermediate joint and eaves






NATURAL HISTORY BUILDING 41

The line of the outer wall surface of the above construetion con-
forms quite closely to that of the interior of the pavilion, the inter-
vening space, generally 12 feet 6 inches wide, forming a corridor
entirely around the auditorium, with large openings into the three
wings and the southern driveway, and access to the tower stairs and
elevators. With its longitudinal axis corresponding with the north
and south axis of the building, the doorways of the auditorinn have
been placed on the northern side, nearest the public entrance in the
ground story, while the speakers’ platform is on the southern side.
Two brick partitions with large openings, one on each side just south
of the tower stairs, separate the northern part of the surrounding
corridor from the remainder, and the former has been finished as a
lobby to the auditorium. Metal doors in the openings serve to com-
plete the isolation of the lobby, the auditorium entrances and the
tower stairs from the east and west wings.

Auditorium.—The auditorium is essentially circular in outline and
79 feet 6 inches in diameter, with short sections of straight wall,
about 26 feet wide, forming shallow niches or panels on the east. west
and north, and a deep recess on the south. The projection of this
recess is enclosed by a curved brick wall having an opening into a
small square room which is also reached by means of a door and steps
from the southern part of the corridor. The wall surface of the
auditorium is further broken by two small niches on the south side,
one on each diagonal, and two openings in corresponding positions
on the north side, which latter, with a doorway midway between
them and opposite the platform, give the means of public access to
the room.

Beginning at a grade level of 4-6.75 in front of the speakers’ plat-
form, the auditorium floor rises to 14, the level of the ground floor,
at the rear of the room, and affords opportunity for snccessively
higher rows of seats from all of which the platform is plainly in
view. The rising floor covers in greater part an air chamber con-
nected with the ventilating system. Dwarf brick, radially disposed
walls, built upon the floor of this chamber, support the reenforced
concrete slab or base of the dished floor. On this slab concentrically
formed steps also of concrete, 2 feet 10 inches wide, have been con-
structed to carry the chairs. These steps, of which there are eighteen,
the lower one 8 feet 8 inches from the platform, vary in rise from
1 inch for the lower to 9 inches for the upper, the level of which is
+-14.75. Access to the steps or chairs is by means of four inclined
aisles, two of which lead directly from the side doors toward the
platform, while the others fellow the curvature of the side walls of
the room. The entire floor is finished in terrazzo pavement.

The covering of the auditorium is a low flat ellipsoidal Guastavino
tile dome, which springs from the four concrete piers; it does not
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The speakers’ platform is 2 feet 6 inches high above the lowest
level of the auditorium floor, and 4 feet 9 inches below the floor level
at the entrances. It occupies the entire space of the alcove, and
has a curved outer edge projecting beyond the area of the alcove,
which is struck from the same center as the steps forming the seat-
ing planes in the bowl of the room. The floor of the platform is
supported on the surrounding walls and intermediate concrete piers
with concrete beams, carrying an overlying 4-inch slab of rein-
forced concrete to which wood sleepers are secured. The final finish
of the floor, of the face of the platform and of the steps on both
sides is of cabinet oak.

The space under the platform is used as a ventilating chamber,
the air having access to the room through 12 cast-iron registers,
measuring 14 by 20 inches, in the face of the platform rise. The
admission of air from the chamber under the seating part of the
auditorium is by means of holes through the floor of the several
steps. These holes are about 5 inches long by 14 inches wide and
are spaced to occur under the standards or side supports of the
individual chairs except those on the four lower steps to which the
chamber does not extend.

The combined surface of the several steps furnishes space for
565 chairs, which are solidly attached to the floor by means of ex-
pansion bolts, and, in order to obtain a compact arrangement from
aisle to aisle, the chairs have been made of two widths, 20} inches
and 22 inches. The seats are of the usual folding type, 16 inches
high, equipped with wire hat holders, and the width of the inter-
vening space between their front edges and the backs of the chairs
in the next row is 17 inches. There is a single standard between
each two adjeining chairs which provides support for the seats and
backs on both sides. Including the supports for the wood-covered
arm rests, the standards are entirely of metal; in the base of each
is a small register-faced box, a unit of the large system of such boxes,
placed over the floor openings to receive and disseminate the air
from the ventilating chamber. The seats and backs are upholstered
in brown Spanish leather and are built on and furnished with wood
frames, all exposed parts of which are of birch stained in imitation
of walnut.

The complete isolation of the auditorium, surrounded as it is by
two sets of walls, makes it necessary to depend wholly upon artifi-
clal means for its lighting. As already mentioned, provision has
been made for two rows of concealed electric lamps around the cir-
cular eye in the dome of the ceiling, and another row is hidden
behind the inside ring of the arch between the auditorium and the
alcove of the speakers’ platform. Iach of the former contains 80
and the latter 23 lamps. In view of their positions and surround-
ings, the illumination of the room as a whole is reflected and diffused.
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are 111 feet 7 inches on the main axes and 122 feet 1 inch on the
diagonal axes, the enclosing walls on the east, west and north being
3 feet 33 inches thick. The sides of the octagon against the three
wings and on the south are longer than the diagonal sides in the
proportion of about three to two, and consist of straight walls with
openings into the wings and into the south projection. On each
side of the portico recess in this projection there is a room about
15 feet square in each story, the intervening narrow space being
occupied by the entrance vestibule to the height of two stories,
flanked by two very small rooms in both, and a single long room
in the third story.

Most prominent in the composition of the rotunda, which also
presents an octagonal shape with four sides longer than the others,
are four great masonry piers centering on the diagonal axes and
placed, therefore, one in front each of the stair towers and of the
two opposite shorter walls of the pavilion. These piers extend to
a height of 62 feet 5 inches, are 6 feet 10} inches thick in the mid-
dle and 7 feet 6§ inches thick at the sides, and have an extreme width
of 34 feet. In the four spaces intervening between the piers, which
are 38 feet wide, are decorative screens composed of three tiers of
eolumns, corresponding to the first, second and third stories, each
tier surmounted by an entablature. The screens are on the longer
sides of the octagon, the dimension of which is greater than that of
the screens alone, since the inner faces of the piers are deflected at
the sides at such an angle that parts of their faces parallel the
lines of adjoining sereens. The length of the longer sides so formed
is 47 feet, while that of the shorter sides, entirely included within
the faces of the piers, is 16 feet 5 inches.

The diameter of the rotunda is 83 feet 54 inches measured diag-
onally between the faces of opposite piers, and 81 feet 6 inches on
the main axes between the faces of opposite columns in the screens.
Between the rotunda and the pavilion walls, that is to say back
of the piers and screens, there is a passageway or corridor 12 feet
43 inches wide, which extends entirely around the rotunda and
above the first story takes the form of a gallery at each successive
floor level.

Springing from the piers at their fops and spanning the inter-
spaces are four semicireular masonry arches, each having a span of
41 feet 6 inches (being set back 21 inches from the extreme sides
of the piers), a soffit width of 7 feet 6 inches and an arch ring width
of 2 feet 9 inches. Resting upon the piers and corbelled between the
arches are brick pendentives 4 feet 53 inches thick at the base and
struck from a sphere whose radius is 43 feet T4 inches and whose
center is on a line with their bearing. When the top of the arches
is reached a pendentive ring 71 feet 10 inches in diameter, with
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through certain lines of decorative features but are generally 17
inches high.

In the first and second stories each pier is pierced by a heavily
architraved opening. The lower openings are 7 feet 9 inches wide by
14 feet 73 inches high and have console-decorated heads supporting
balconies with stone balustrades at the second floor level, The open-
ings in the second story are 6 feet 3 inches wide by 12 feet 104
inches high and also have console-decorated heads which support
square-headed pediments. As these piercings are through the center
of the piers they open upon the rotunda from the diagonal points of
the compass and emphasize and make prominent the entrances to the
stair towers and elevators,

Each of the great arches consists of 27 voussoirs which are anchored
into the pendentive brickwork by means of wrought iron anchors.
The soffits of the arches are coffered and have a series of 13 nearly
square panels,

The screens between the piers are identical in composition. Each
contains four columns in each of the three tiers, which, in the direct
elevation of the screens, are centered one over the other through the
successive stories. The columns are unfluted monoliths of breceia
stazzima marble, 2 feet in diameter in their lower part, with lime-
stone bases and caps. The two middle columns are spaced 11 feet
8 inches on centers, while each of these is spaced 10 feet 6 inches from
the outer columns, between which and the sides of the piers only nar-
row openings oceur. The column treatment is recalled against these
sides by fluted limestone pilasters,

The architectural order used in the decoration of the first story
tiers is the mutulary Doric, the columns, including a 22-inch roseal
marble plinth or pedestal base, being 17 feet 41 inches high to the
under side of the entablature. The bases and caps of the columns,
together with certain moldings in the architrave and in the mutu-
lary cornice of the 4-foot §-inch entablature, have carved surfaces,
The second and third story orders are the Roman Tonic, both alike in
appearance but differing in the height of corresponding units. The
second story columns, including the 133-inch height of a plinth course,
are 15 feet 2 inches high, and the entablature, the top of which is 12
inches below the third floor level, is 4 feet 1 inch high. The eolumns
of the third story are 11 feet 94 inches high, excluding the plinth
course which is below the floor level, and the entablature is 8 feet
1 inch high, projecting 12 inches higher than the fourth floor level.
The architraves of the upper entablatures are free from carving, but
in the denticulated cornices certain moldings have carved surfaces
and of course the Tonic column eaps are carved.

Each screen is topped just above the fourth floor level by a lime-
stone balustrade, 2 feet 3} inches high, with die blocks or pedestals
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each light well, 13 feet high by 5 feet wide. On the south side of
the first story an opening 16 feet high by 10 feet 11 inches wide
frames the entrance vestibule construction. The openings of the stair
towers are 13 feet 41 inches wide in all stories, and 16 feet 1 inch,
14 feet 4} inches, and 10 feet 5 inches high in the first, second and
third stories, respectively. They have paneled jambs and heads.
The elevator openings in the southeast diagonal wall, two on each
landing, are 7 feet high and 3 feet wide.

As in general plan so in detail a radical change oceurs in the
fourth story from what may be called the typical finish of the stories
below. Pilasters 2 feet 10 inches wide and of relatively large
projection oceupy corresponding positions to those in the lower
stories, but the 10-foot distance between each pilaster and the oppo-
site one across the corridor is spanned by a semicircular metal-furred
plaster arch instead of a flat beam. These arches have a stilt of 6
inches above their bearing on the pilaster caps, the members of which
are continuous and 6 feet 4 inches high around all walls of the gal-
lery except where the screens occur. The spaces between the pilasters
on the diagonal walls are ceiled with low elliptical groined vaults,
while the larger spaces between the screens and the semicircular
clearstory windows have octagonal coffered barrel vaults over them.
On the south, due to the projection of the story over the portico, the
vaulted area is somewhat deeper than on the other sides. These
vaults are of 21 feet 7 inches radius, and like the rest of the fourth
story ceiling finish are applied to a false construction of metal
furring.

The walls of the small triangular barrel-vaulted spaces at the in-
tersections of adjacent walls are pierced by 8-foot 9-inch by 5-foot
semicircular-headed door openings into the loft spaces of the east,
west and north wings and into two small rooms on the south. One
of these rooms, the eastern, is occupied by an iron stairway leading to
the space above the fourth story ceiling, from which access is had to
the elevator machinery and the dome. The elevator openings are
semicircular-headed and measure 8 feet 9 inches high by 3 feet wide.

The radius of the clearstory windows, the exterior and general
features of which have already been described, is 19 feet 4 inches to
the inside line of a molded limestone archivolt, 17 inches wide and
consequently having a radius of 20 feet 9 inches, the same as that
of the great stone arches. A 9-inch band of these arches, exposed
around the coffered vaults, is recalled by a limestone band of simi-
lar depth around the window archivolts. The two mullions of the
windows have roseal marble paneled limestone faces on the interior,
3 feet 4 inches wide.

Floor construction and finish.—The floor of the rotunda inside of
the piers and screens is supported by the Guastavino dome construc-

80120°—Bull. 80—13—4 '






e p—————

NATURAL HISTORY BUILDING nl

rooms at the sides of the entrance, but projecting shghtljr into the
interior of the pavilion. Its general interior dimensions are, width
11 feet 4 inches, depth 5 feet 7 inches, height 9 feet 8 inches. There
are double openings in the front and back, separated in both cases by
a central bronze mullion. Each of these openings is provided with
double push doors of plate glass framed with bronze, the leaves of
which are 2 feet 6 inches wide, their height being 7 feet. The remain-
ing height is occupied by a transom with its bar and by an orna-
mental cornice at the top. KEach door has a 1-inch bronze push bar
3 feet 6 inches above the floor. The sides of the vestibule are of
marble paneled in bronze frames, with bronze register faces at the
top and bottom. The ceiling, framed by a bronze cornice, is glazed
with ground wire plate glass, divided into panels by bronze sash bars,

Above the outer pair of doors and behind the iron gates and tran-
gom, extending the full height and width of the masonry opening, is
a bronze framework carrying ground plate glass in eight lights
aeross the width and three in the height. On the inner side above the
vestibule there is a ground plate glazed area, divided into eight
vertieal lights by bronze muntins, occupying the remaining height
of the 16-foot opening. The glass has an etched ornament around
each light.

Other doors—The doors and trims of the small rooms on the south
side of the pavilion are of oak. In the first and second stories the
doors of the side rooms are double, and above them are two panels in
fixed frames, followed by a transom bar and glazed transom, with a
latticed wood grille in front of the glass. The two intervening doors
are single, with glass transoms, and this detail applies also to the
third story, in which, however, the larger side doors are similar in
treatment to the corresponding metal doors leading into the wings.
In the fourth story the doors of the side rooms are single.

Of the openings between the wings and the pavilion only those in
the third and fourth stories are provided with doors, all of which
are of molded and pressed steel, in double leaves and paneled, and
have been intmdnced mainly to serve as fire checks. In the third
story the doors are 7 feet 8 inches high, the upper part of the 10-foot
6-inch opening being occupied by transom panels, also in two leaves
and hinged to open. In the semicircular-headed openings of the
fourth story the doors are of the full height. of the openings. The
trims are also of steel.

Pediment roofs—On the east, west and north sides of the pavilion
the pediment roofs over the galleries of the interior are supported on
9-inch I beams, both ends of which bear on masonry walls. On the
gouth side, in view of the much greater width of the space between
the drum and the pediment wall, it has been necessary to introduce
an intermediate truss which spans a distance of 43 feet and bears
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intersecting rings of the same size metal, all being surrounded by,
and the radial bars secured to, an outer ring.of 3-inch by 8-inch
metal. All of these structural bars are enclosed within and support
sheet copper muntins, which are so molded as to provide bearing
shoulders for the hammered wire plate glass with which the ceiling
light is glazed.

The ledge around the outer side of the base of the inner dome,
resulting from the reduction in the thickness of the masonry of the
drum, affords a continuous walk, about 3 feet wide, around this part
of the rotunda. It is reached from below by iron stairs leading to
masonry steps throngh the drum on the south side, while two door-
ways through the drum above the northeast and northwest diagonal
cides of the rotunda give access to the pediment roofs. There are
also eight openings from the walk through the lower part of the
dome, leading to the space back of the main cornice in the interior
of the rotunda, for convenience in reaching the electrical installation,

The outer dome is of heavier construction than the inner one, con-
sists partly of a double shell, and the curvature of its two surfaces
is not the same throughout. The main shell, which is continuous
and furnishes the entire inner surface, springs from the upper cor-
belled part of the brickwork of the drum on a line 116 feet 2% inches
above the rotunda floor level. It is 73 feet 11 inches in diameter
weross its base on the inside, and has a tension ring 14 inches by
I inch around its bearing. It is five courses of tile in thickness, but
its curvature in section is not produced from a common center.
Around the base on the outside an exira shell, 3 courses of tile thick,
iz added to produce and complete the proper curvature of the outer
surface of the dome, which, as in the case of the inner dome, is a
spherical segment, the sphere having a radius of 41 feet § inches,
and its center being 18 feet 10 inches below the bearing of the shell.
This radius is increased about 2} inches by the slate covering. The
extra shell is free from the main shell at the base but gradually
merges with it. There is a copper-lined gutter extending around the
entire upper dome at its base, being partly cut in the top granite
course and partly formed along the under edge of the slate covering.
It is given proper fall to downspouts which occur at intervals of
99 feet and are cut through the shell into the space between the domes.

In the crown of the outer dome is an eye identical in size with that
of the inner dome and fitted with a similar angle compression ring.
Around the eye there is a curb of brick, faced on the outer side and
above with molded slate courses, which are in turn covered with
tinned sheet copper. The height of the curb above the slate covering
of the dome is 19 inches, and its greatest thickness is 20 inches. The
skylight over the eye is of a different design and construction from
the ceiling light of the inner dome, being slightly conical while the
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The upper 3 feet in the height of the vestibule is occupied by a
plaster cornice and ceiling, some of the moldings of which are deco-
rated. The lower members of the cornice extend unbroken around
the entire compartment, but the upper moldings, combining with the
members of the beams, extend across the ceiling, dividing it into
panels. Centered with each of the three door openings is a large
square panel subdivided to an octagonal design and having a rosette
center decoration. The spaces intervening between the large panels
are occupied by a single shallow rectangular panel.

Lobby—The lobby occupies the entire width of 116 feet 2 inches
of the north wing, from the main part of which it is separated by
a structural wall having a central opening, 8 feet 6 inches wide by
13 feet 2} inches high, giving access to the middle. hall. In the
northeast corner, in a recessed pavilion, is the landing of one of the
principal stairs, but otherwise the walls are essentially straight, the
width of the room in front of the vestibule being 35 feet 5 inches,
and elsewhere 37 feet. A doorway at each end leads into the adjoin-
ing range, and also communicating with the lobby are two pas-
senger elevators, a stairway leading to the elevator pit and an office
room, all directly west of the vestibule; a battery room between the
vestibule and main stairway, and a watchmen’s room at the south-
east corner.

Extending east and west through the center of the middle part
of the lobby is a row of four white Vermont marble piers enclosing
the structural steel columns elsewhere described, of which each of
the middle ones is distant 9 feet 8 inches and the outer ones 25 feet
9 inches from the north and south axis of the room. The two end
piers, including the thickness of a pilaster 19} inches wide on each
face, are 2 feet 1} inches square. A marble column stands direetly
in front of both the north and south faces, and the treatment of the
piers is recalled by corresponding pilasters and columns on the
opposite north and south walls and a pilaster on both the east and
west walls. The middle piers are double, measuring 2 feet 1} inches
by 4 feet 53 inches. They have a single pilaster on the narrow sides
and two on the broader sides, which latter are repeated on the
north and south walls. There is also a pilaster on each end wall in a
line with the wall between the vestibule and the lobby. The piers
and the wall pilasters are jointed, but the shafts of the eolumns are
monoliths and have molded caps and bases of solid pieces. All of the
wall surfaces of the middle part of the room between the pilasters
with columns, including two large panels on either side of the en-
trance to the middle hall, are of the same white marble, as are also
the architraves of all door openings. The stone has a putty polish
finish. The walls at both ends of the lobby are finished in plaster.
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Vestibule and lobby doors.—All main doors of the vestibule and
lobby inside of the grilles are identical in material and design, con-
sisting mainly of plate glass set in molded bronze, of which the
fra.me.s, t.rlms, push bars, etc., are also constructed. They are in
pairs, occupying the three outer and three inner openings, and the
two entrances to the ranges at the ends of the lobby. Although the
actual size of each pair of doors is but 9 feet 5 inches high by 5 feet
wide, all are located in openings of a much larger area. In all cases,
except the two range openings which are 9 feet wide, the width
between the finished jambs is 8 feet 6 inches, but, while the openings
into the lobby from the vestibule and ranges are 13 feet and 13
feet 3 inches high, respectively, those into the vestibule from the
outside are 15 feet 4§ inches high. The spaces resulting around the
actual door openings are occupied by glazed screens, providing lights
on either side, and a transom above divided into three lights by
the continuation of the mullions framing the doors. The outside
vestibule screens are placed 6 inches from the inside face of the
stone jambs and are separated from the grilles by 11} inches. Those
of the inside of the vestibule are built flush with the inside face of
the wall, as are also the range screens with the range side of the
openings. The glass is left clear in the doors and screens of the
vestibule, but is ground on one side in those leading into the ranges.
All doors are provided with checking spring hinges and stops, and
have top and bottom bolts and Yale paracentric locks. The four
doors to small rooms off the lobby are of cabinet oak and not glazed.

PARTITION WALLS AND INTERIOR FINISH
LIGHT WELLS AND CEILING LIGHTS

The light wells which occur over the middle section of the main
halls in the three wings pierce the second, third and attic stories.
They are all of the same design, entirely walled in, and have a ceil-
ing light about 18 inches below the level of the attic floor. Their
position and extent are indicated by the arrangement of the rows
of piers in the first story, by which their walls are mainly supported.
In width they are spaced equidistant between the outer and court
walls, but in each case the pavilion wall forms the enclosing wall at
one end, while the far wall is distant from the end of the wing 48
feet 6§ inches in the east and west wings, and 36 feet 11} inches in
the north wing. The width is identical in all the wells, being 49
feet 4} inches between the finished wall surfaces, but while in the
east and west wings the length is 167 feet 1} inches, in the north
wing it 1s 6} inches greater. The height of the wells from the level
of the first story ceiling to the lower side of the ceiling light is 34
feet 8§ inches.
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The ceiling lights are identical in design and construetion in the
three wells. The glass area, which is of the same width in all,
namely, 29 feet 3} inches, is 147 feet 4 inches long in the east and
west wings and 147 feet 114 inches long in the north wing. All are
composed of panels of }-inch wired plate glass, longitudinally ribbed
on the under surface, measuring 1 foot 5} inches by 5 feet 5} inches
and set in T-shaped wrought iron sash bars. The primary framing
of the lights as a whole consists of 15-inch channels around the outer
edge, and of 8-inch I beams running transversely and longitudinally
across and along the lights. These give attachment to a framework
of light steel bars supporting the sash bars, and the entire framework
is suspended from the roof trusses of the skylights. The longitu-
dinal beams are embedded in the plaster work of beams which project
slightly from the under side of the light, and separate the central
portion of the light from glazed border bands, 4 feet 4 inches wide,
along the sides. The transverse beams occur above the longitudinal
ones and have suspended from them plaster beams similar to the
above, forming dividing lines across the light af. intervals of 18 feet
6 inches. The ceiling lights are reached from the upper side by
means of wood walks for cleaning and repair.

SUBDIVISION OF THE STORIES

Plan of subdivision—The ground and third stories have been
extensively subdivided into compartments for laboratories, the
storage of specimens, shops, offices, ete., and some simple partitions
have been built in the lofts, but in the first and second stories the
principal constructions of a subsidiary nature besides those enclosing
the light wells are certain screen walls introduced to subserve the
purposes of public installation. The enclosures of the elevator
shafts and stair wells in the north wing and the ranges, however, are
all built to a greater or less extent of terra cotta, though in all cases
but one they are partly bounded by structural walls, the same condi-
" tions being repeated in all stories, and in the first and second stories
terra cotta screens enclose the space between the stair well and the
elevators in the north pavilion.

The subdivision of the ground and third stories has been based
upon a uniform plan, which comprehends the utilization of nearly all
the window lighted space for working purposes and consequently the
placing of the corridors as far as possible or as far as was expedient
from the outer and court walls. The typical arrangement contem-
plated a corridor through the middle of each range and one around
the middle part of each wing, adjoining the light wells in the third
story and the dark area occupied by the piers in the ground story.
While the typical plan has been carried out with little deviation in
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The north wing between the north lobby and the south pavilion
contains two lengthwise partitions built in sections between the piers
of the outer rows and joining them near their outer edges. The
greater part of each pier, therefore, projects on the central space or
hall, which also contains two other rows of identical but detached
piers. The central hall is 147 feet 2} inches long and 52 feet 11
inches wide, while the side enclosures are 30 feet 5 inches wide. The
latter contain the main comfort and toilet rooms and other com-
partments.

The subdivision of the west wing closely follows the typical plan.
The middle part of the wing has been enclosed in a large but sub-
divided compartment, the walls of which are built between the piers
of the outer rows excluding the crossrow at the extreme west and
the easternmost pier of the northern row. These walls extend from
the floor to the ceiling without transoms or other openings than those
for the doors, of which there is one in each 18}-foot unit on the north
and south sides. The piers between which the walls are built stand
mostly within the enclosure, but project to the extent of 4} inches on
the outside of the walls. The compartment is divided lengthwise
through the middle by a continuous wall of macite, and again by two
eross partitions of the same material into four subcompartments of
unequal size, designed for the storage of aleoholic specimens.

Corridors on the north and south sides of the central compartment
separate it from the window-lighted spaces along the outer and court
walls, which are subdivided into rooms, with door openings opposite
those of the large compartment. These corridors are enclosed at
their outer ends by walls provided with double doors. There is a
locker and toilet room in the northeast corner of the wing, and two
large rooms in the northwest and southwest corners, at the sides of
the inner driveway with which they communicate as well as with
the body of the wing.

In the east wing, the entire southern side, to a maximum width
of 83 feet 6 inches, has been separated from the remainder of the
wing by successive partitions built between the piers of the southern
row, and partly provided above with large fixed glass transoms or
borrowed lights. The space so enclosed along the south front is sub-
divided into three large and two small rooms, all of which, except
one of the latter used for toilet purposes, are equipped as construction
and repair shops, and have large communicating openings, 8 feet
wide by 10 feet high, fitted with fireproof doors of special design.
The long partition bounds on the south the space occupied by the
steam and electrical plant, which is entirely open at the western
end. The boiler room is enclosed on three sides and a partition
extends along the north side of the engine room. Separated from
the latter by a corridor is a series of small rooms facing the court
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and is pierced opposite the large windows with three large openings.
This construction is repeated in the second story, where the walls are
214 inches thick and contain five openings. In this story, moreover,
the side walls of the light well also carry through to the above
deseribed wall, each having a large opening.

Besides the above, the only other walls of a subsidiary character
in these two stories are those of the light wells, the elevator shafts
and adjoining small rooms, and the stair wells, already referred to.

T hird story—The width of the ranges, measuring 54 feet 2 inches
in the other stories, is in this story reduced to 51 feet 10 inches by
a furring of 3-inch terra cotta blocks built in front of the sloping
mansards in order to obtain straight vertical walls between the win-
dows, which are deeply recessed. This furring occupies a width of
13 feet 1% inches in each interspace between windows, and the spaces
enclosed by it contain the steel columns or struts supporting the outer
ends of the roof trusses. Additional terra eotta furring, § inches
thick, is built against the structural wall around the windows for the
purpose of giving greater outside reveal to the latter and of pro-
viding space in the jambs for the weight boxes,

The typical plan of subdivision has been closely adhered to in the
third story except on the north side of the west wing, where the
entire space between the light well and the court wall has been left
undivided. The corridors extend through the middle of each range
and around three sides of each light well in the wings, the second
gallery in the rotunda furnishing passageway on the fourth side
and serving as a means of communication between the wings. The
eorridors have a uniform width of 10 feet except at the north end of
the north wing and at the juncture of the ranges with the east and
west wings, where they are wider. The spaces between the corridors
and the outer and court walls vary in width from 19 feet 7 inches
to 22 feet 8} inches, except at the outer ends of the east and west
wings, where they are 37 feet 9 inches wide, and at the northern end
of the north wing, where they are only 16 feet 9} inches wide. The
subdivisions or rooms formed by cross partitions in these window-
lighted spaces are generally of the dimensions of one and two units,
in two cases reaching three units and in a third four units. A few -
exceptions occur, as in connection with the toilets and certain small
rooms used for closets and other purposes, and also at the outer ends
of the wings and the corners of the ranges, where the outer walls do
not entirely conform in measurement to the common unit.

With the exception of the walls enclosing the rooms at the northern
end of the north wing, the toilet rooms and the stairs leading to the
lofts, which are of terra cotta, the partitions in the third story are
built of expanded metal or metal lath, embedded in cement mortar
and finished with plaster mortar to a thickness of 2 inches. The
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Each of the wings contains certain constructions, deseribed else-
where, pertaining to the ventilating system, and a number of com-
partments have been enclosed by means of macite for the storage of
specimens under special fire-proof conditions.

WALL, PIER AND CEILING FINISH

All steel structural columns in the several stories, other than those
entirely concealed in double terra cotta walls, are so enclosed as to
produce piers rectangular in section whether isolated or attached,
the covering serving as a fire protection for the steel and adding to
the appearance of the halls. In the north entrance lobby the enclos-
ing material is marble, but elsewhere terra cotta, plastered, is ex-
clusively employed. All piers in the first and second stories and also
the finished brick piers in the ground story have plaster-molded caps
and a base member of the same material surmounting a marble base
corresponding with that of the adjacent or surrounding walls. In
the third story and attic, however, the piers are finished plain, with a
cement base in the third story.

In the first story of the wings the piers measure in section 2 feet
by 8 feet, except the two corner ones near the outer ends of the wings
which are 2 feet by 5 feet. In both the first and second stories of the
ranges, where they are 2 feet 2 inches square over their greatest
dimensions, they have pilasters on all sides, 19 inches wide and pro-
jecting 3} inches. In the third story of the wings, except as noted,
the terra cotta coverings are built into the walls of the light wells so
as to form attached piers, 23 inches wide and projecting 17 inches.
The corner piers at the outer ends of the east and west wings, four
in all, which stand separate from the walls and slightly out of align-
ment with the other piers in the side rows, measure 23 inches square,
while the two piers in the ranges, one each in the northeast and north-
west corners, measure 233 by 238 inches. In the attic spaces of
the wings the attached and detached piers of the third story are re-
peated, the former measuring 224 by 15} inches, the latter about 20
by 23 inches.

With the exceptions already and herewith noted, the surfaces of
walls, piers and ceilings throughout the interior of the building have
been treated with three-coat lime plaster having a fine lime putty
finish. In all ornamental work plaster of Paris has been used in the
proportion of 75 per cent of the mortar. All corners on plastered
walls, piers and pilasters not otherwise protected are strengthened
with heavy steel corner strips, extending 10 feet above the tops of
the bases. Keene’s cement of the quality known as “ fine ” or second
orade has been employed for the architraves, jambs and heads of
many openings, such as those between the wings and the ranges and
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against the wall surface of the second story at the eastern end of the
central skylighted hall in the east wing. It is entitled *Diana of
the Tides,” and represents the goddess standing erect in her chariot,
a rainbow-tinted sea-shell drawn by four horses which typify the
flow of the tides, their action repeating and amplifying the rhythm
of the breaking waves. The moon behind the goddess in the east rises
through the purple shadows that follow the setting of the sun in the
west. The work was executed by Mr. John Elliott and is a gift to the
Museum from Mr. and Mrs, Larz Anderson.

FINISHED FLOORES

Four different kinds of material have been employed for the fin-
ished floors, namely, a terrazzo pavement throughout the first and
second stories and in the north central hall in the ground story, all of
which are intended for exhibition purposes, and also in the audi-
torium ; marble in the south pavilion, the north entrance vestibule
and lobby and the toilet rooms; wood in nearly all parts of the build-
ing which are constantly occupied by employees, including the entire
third floor with the exception of a few rooms, both ranges and most
of the side rooms of the wings in the ground story, and a few isolated
rooms elsewhere; and cement in the wing spaces of the lofis, in the
ground story east and west wings outside of the side rooms containing
wood floors, in the corridor in front of the east freight elevator in the
lower story, and in certain small rooms and closets in the first, second
and third stories. The marble floors are described in econnection with
the several sections and compartments of the building in which they
oceur. The character and construction of the other floors are as
follows:

Terrazzo floors—The terrazzo pavement is of a high grade, con-
taining a relatively large percentage of marble, the pieces of which
range in size somewhat above the average customarily employed in
this work. Two kinds of marble have been used, Sienna and Verona,
the former varying in color from cream to a deep yellow, the lat-
ter being yellow and very dark red. The matrix consists of
1} inches of Portland cement mortar, laid upon a base of
Portland cement conerete which in turn rests upon the floor
construction. These floors have been laid in rectangular blocks
forming regular courses extending both lengthwise of and across
the halls, but there is some variation in the dimensions of blocks
and consequently in the widths of courses, which measure gen-
erally from 4 feet T inches to 5 feet 3 inches, in order to carry the
pier base lines, ete. By first construeting alternate blocks in diagonal
lines and allowing these to harden before the others were added, dis-
tinct joints have been formed between the blocks, designed to direct
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WINDOWS AND DOORS
WINDOWS

There is a marked structural difference between the windows of
the first and second stories, containing the exhibition halls, and those
of the ground and third stories, the former being framed with metal
while the latter have frames and trims of wood.

Ground story windows—With a few exceptions, the windows in
the ground story are of a common pattern, casement and wood
construction. Those in the outer walls,*where the openings measure
10 feet wide by 10 feet 6 inches high, are divided vertically by
two mullions, each 3 feet to the side of the center of the opening.
The large middle section so formed is subdivided into three equal
parts by vertical muntins, and each of the narrow sides into three
lights by horizontal muntins. Except in the east wing, only the two
lower lights on each side are hinged to open, the movable sash being
held in angle iron frames by smaller angle irons fastened from the
outside. With a total window area of about 103 square feet, of
which about 73 feet are glazed, the aggregate area of the movable
sash equals about 14 square feet. A much larger area of movable
gash, amounting to 46 square feet, is obtained in each of the windows
en the south side of the east wing, where the carpenter and paint
shops are located adjacent to the boiler and engine room, by pro-
viding three hinged sashes in the middle sections of the windows in
addition to the typical side openings. The vertical and herizontal
muntins of the center division of these windows are formed of 2-inch
T bars.

The windows of the eourt walls agree in details of construction
with those of the outer walls, but as the typical openings measure
11 feet wide and 11 feet 2 inches high, there is a corresponding in-
crease in the size of the lights in both fixed and movable sash. The
hinged sash are typical except on the north side of the east wing
where they are similar to those on the south side of the same wing
Narrower court windows at the junction of walls, measuring 9 feet
5 inches wide, carry the same horizontal lines as the typical windows,
but the vertical mullions and muntins are spaced to give movable
and fixed sash of similar ratio to the total window width as in the
larger windows. Of the eight large doorways in the court walls five
have been transformed into windows by closing the lower part of the
openings which are of the same width and character as in the typical
windows.

The window construction is of white pine, except the hanging stiles
which are of yellow pine; the inside casings, trims, sills, aprons, ete.,
which are of cabinet oak; and the iron work of the mowvable sash.
The glass is polished plate and clear, except in the toilet rooms where
it is ground on the inside face.
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The frames, ills, mullions, muntins and inside trim are entirely
of No. 20 gauge molded steel. On the exterior where the metal has
contact with the stone or brick work, heavy tinned sheet copper has
been used. The sills and other projections on which workmen are
likely to step in cleaning or painting ave filled with concrete, and all
muntins are stiffened with a metal core. The glass is polished plate,
i-inch thick, with the inner surface evenly ground, except in the
north pavilion where it has been left plain. It is held in the frames
by a fixed molded metal bead on the outside and a movable wood
head on the inside. The metal work on the exterior has been painted
a light color in harmony with the white granite.

The inside sill of the first story windows is 4 feet 4} inches and
the lower glass line 4 feet 73 inches above the floor line. The win-
dow height from glass line to glass line is 14 feet 53 inches. The
glass area in each of the outer windows is 149 square feet, of which
12} square feet is movable. In the court windows of the same floor
the glass area is 142 square feet, of which 12 square feet. is mov-
able. In the second story the sill line is only 4} inches, and the glass
line 6 inches above the floor level. The window height from glass
line to glass line is 13 feet 61 inches in the outer walls of the wings
and 13 feet 2} inches in the ranges and all court walls. The glass
area is as follows: In the outside windows of the wings, 139 square
feet, with 7 square feet movable; in the outside windows of the
ranges, 136 square feet, with 6} square feet movable; and in the
windows of the courts, 129 square feet, with 6} feet movable.

Windows other than those of the typical size and construction,
being smaller and of simple design with metal frames, occur in the
first and second stories in the walls of and adjacent to the stair
towers and those of the service stair wells on the court side, and in
the lateral projections of the north pavilion and the recessed walls
of the south portico.

Third story windows.—There are three general sizes of window
openings in this story, but the windows are all of the double-hung
{ype, the sash opening at both top and bottom. The openings in
the facades of the east and west wings are in pairs separated by a
granite mullion, and measure 4 feet wide by 6 feet 8 inches high.
Those over the entrances in the north pavilion are also in pairs,
but of slightly larger size, while the dormer openings of the
ranges are 5 feet wide by 7 feet high. The typieal openings in the
court walls are 11 feet wide by 7 feet high, but are divided into
three sections by wood mullions, the middle section being much wider
than the others; and the smaller court windows, 9 feet 5 inches wide,
are divided in the same manner. In all of these windows white pine
has been used for the sash, outside sills, staff beads, ete.; and cabinet
oak, for the inside casings, trims, stools, etc. The glass is polished
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have in part been described in connection with these parts of the
building in which they are located.

Closing the large openings in the ground story between the east
and west ranges and the east and west wings, respectively, which
measure 12 feet wide by 15 feet high, are doors and transoms of
small lights of glass framed in steel and so subdivided and hinged
that any part or all of the structure may be opened. The corre-
sponding though smaller openings between the ranges and the north
wing at the entrance lobby have double doors of large plates of glass
set in bronze frames. The three partitions dividing the construction
and repair shops along the south side of the east wing in the ground
story have communicating openings 8 feet wide by 10 feet high, and
there is another opening of the same size giving access to this suite
of rooms from the corridor in front of the boiler room. All of these
are provided with single-leaved doors of vitribestos framed and
stiffened by steel bars and angles, hung on an inclined overhead
track, and arranged to close automatically by gravity in case of fire
through the melting of a fusible link in the rope by means of
which they are held open. As they are intended to be kept generally
closed, each has a small wicket gate for ordinary use. The audi-
torium entrance doors and those at each end of the adjoining lobby,
all double-leaved, occupy semicircular-headed openings of approxi-
mately the same size, but the former are of black walnut with a
transom, while the latter are of steel and the doors themselves fill
the entire opening. There are double steel doors in the walls closing
the ends of the two main corridors in the west wing of the ground
story, and each of the two rooms at the outer end of this wing has
double steel-covered doors on the side facing the wagon entrance in
addition to a door of the typical pattern at the principal entrance.
The small rooms in the several stories on tlie south side of the south
pavilion are all provided with wood doors, but the twelve openings
oceurring between this pavilion and the three wings in the third and
attic stories are occupied by heavy double steel doors.

The typical room doors used in the ground and third stories are
7 feet high and of two widths, 3 feet 6 inches and 3 feet, the former
being the width of the entrance openings in the corridor walls and
the latter that of the communicating openings between rooms. The
total number of doors of this pattern is slightly in excess of three
hundred. It was the original intention to have them all of steel,
but for reasons of economy wood was substituted for about one-third
of the number. In the distribution of the two kinds, metal has
been selected for the corridor openings and wood for the communi-
cating openings, with the following principal exceptions: All of the
typical entrance doors in the east and north wings in the ground
story are of wood, since the fire risk is not serious in either of these






NATURAL HISTORY BUILDING H

jority of the metal entrance doors are of metal without trims on either
side. On the south side of the west wing, however, there are metal
trims on both sides of all openings having metal doors and wood
trims where wood doors eccur. These door openings, moreover, are
provided with wood bucks, as are also those in the terra cotta parti-
tions of the suite of rooms at the north end of the north wing, the
toilet and housekeeping rooms, and the attic stairs.

All entrance doors open into the rooms and all doors have wood
thresholds except those of the toilet rooms in the third story and the
rooms opening into the middle hall in the ground story, which are
provided with marble thresholds, and two of the small rooms com-
municating with the north entrance lobby, where the material is
cement.

All doors of the typical pattern are hung with three 4} by 41-inch
hinges, except the wood communicating doors fitting against metal
bucks in the third story, which have two 4-inch hinges. The locks
are morticed and of the paracentric pattern. A large number of
the entrance doors are also provided with checks of the Blount type
and with stops. Essentially all exposed parts of the hardware are
of cast bronze, antique color, or electroplated in imitation thereof,

MISCELLANEOUS
STAIRS

The building eontains three stairs for public use, two of which
occupy the tower-like constructions at the northern corners of the
south pavilion, the third being located on the eastern side of the north
pavilion. Beginning in the ground story, the former extend to the
attic or fourth story, while the latter stops at the third story. They
are of similar detail treatment, consisting of marble and ornamental
iron work fastened on structural steel framing, but differ in the ar-
rangement of the runs and platforms. The wells of the tower stairs
are elongate in plan and 13 feet 10§ inches wide by 85 feet 8} inches
deep, but that of the northern stairs is practically square, measuring
22 feet 34 inches across and 22 feet 5§ inches deep. Ten-inch stringer
I beams, carried in three lines, one under the center and one on each
side of the runs of stairs, furnish attachment for the metal work neec-
essary to support and fasten the steps, facia and handrails, and also
enter into the framing of the platforms between floors. The width
of the tower stairs from the wall to the center of the handrail is 5
feet 114 inches, and of the northern stairs, 6 feet.

Beginning with a cast-iron newel in the ground story, the rail is
continuous on all runs and platforms to the top of the stairs. The
rail proper is of cast iron but the other straight members are of
wrought iron. The latter carry a continuous volute and rosette mo-
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located in the south pavilion, the other in the north pavilion, thus
furnishing service at the two main entrances. The southern elevators
run from the ground story to the fourth story, and their machinery is
placed at the top of the hatchways in the attic of the pavilion, but the
northern run only to the third story and their machinery is contained
in a pit below the level of the ground floor. The machines are of the
tandem worm and gear type with motors of about 23 horse power
each. The southern cars measure 4 feet 10 inches by 7 feet 6 inches,
the northern 6 feet by 6 feet 6 inches. All have a liveload capacity of
2,500 pounds at a speed of 250 feet a minute, and a maximum capacity
of 3,000 pounds at 200 feet a minute. The doors to the southern
elevators are separated by a narrow wall space, but at the northern
entrance the cast-iron grille work extends continuously across both
elevators on all floors.

The freight elevators are placed one on each side of the building
at the southern end of the ranges where they adjoin the east and west
wings. They travel from the ground story to the attic and in the
lower story are near the two large entrances to the building at which
freight is received. The inside dimensions of the two cars, which
are identical in all respects, are T feet 3 inches by 11 feet 4 inches by
12 feet high, and their lifting capacity is 6,000 pounds at 70 feet a
minute, with an overload capacity of 12,000 pounds at slow speed.
The machines, which are of the same Size and type as those connected
with the passenger elevators, are contained in separate glazed enclos-
ures located on the ground floor in the adjacent part of the wings,
The gates at the openings on all floors except the attic are of a
simple folding pattern in pairs, running on a top tubular track and a
sill track at the bottom, and are so installed that the gates, after fold-
ing, may be swung far enough to the sides to uncover the entire width
of the car, and the overhead track removed.

TOILET ROOMS, LAVATORIES, ETC.

The toilet rooms are all located in the ground story and third
story. The public rooms occupy two bays, or a length of approxi-
mately 86 feet, on each side of the north wing in the ground story
adjoining the north entrance lobby, and in the same story there are
also two rooms for men employees, one each in the east and west wing.
The third story contains two general rooms in the north wing and
two small toilets connected with offices.

In their construction and appointments these rooms comply with
the most exacting plumbing and hygienic requirements. All of the
main toilets, with one exception, consist of two rooms each, the ante-
rooms for women being fitted up as rest rooms. Of the ground story
rooms for men employees one has an anteroom furnished with
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MECHANICAL EQUIPMENT
CHARACTER AND LAYOUT OF THE MACHINERY PLANT

The heating, lighting and ventilation of this large building, in
view of its great open spaces, call for a relatively extensive plant, and
the one that has been installed embodies the best of recent improve-
ments in steam and electrical engineering. Its capacity having been
gauged to meet the requirements of the older buildings also, an
economy has been secured in the maintenance of the museum service
generally. It is unfortunate, however, that the plant could not
have been located in a separate structure, on account of the annoy-
ance caused by coal dust and soot and by the vibration produced
by certain parts of the machinery, troubles that can best be reme-
died by the establishment of a central power plant for the Govern-
ment buildings in the western part of the city, as has been proposed.

Essentially all of the ground story of the east wing except the
series of rooms along the south side, used as carpenter, metal and
paint shops, and a storage room at the east end, has been given
over to the purposes of the plant. The layout of this space, in-
cluding the positions of the principal pieces of machinery, is shown
in the accompanying diagram (plate 12). The coal bunker is located
on the north side of the inner driveway. Beyond an intervening
corridor is the boiler room, with the boilers (A, A), enclosed in front
and at the sides by a wall, having a vertical sliding door at each
end, to prevent as much as possible the dissemination of dust as the
coal is passed to the hoppers. Adjoining the boilers on the north is
a stoker fan (B). The machinery room which follows occupies the
entire middle part of the wing between the outer rows of piers. Tt
is open at the western end but enclosed on both sides by walls pro-
vided with large glass transoms. It contains four electric generators
with engines (C), three of which are arranged along the southern
side of the room, while the fourth, of smaller size, is on the north-
ern side near the boilers. The other machinery consists of two
boiler feed-water pumps (D), the blow-off tank for the hoilers
(E), feed-water heater, oil separator and drain pump (F), high-
pressure service and fire pump (G), hot water service pump, motor,
tank and heater (H), vacuum pumps, heaters and cireulating
pumps for the house heating system (I), drain pump, receiving
tank, ete., located in a pit (K), and vacuum cleaning apparatus (L).

At the western end of the room is the electrical generator switch-
board (M), and in the northwest corner of the wing, the main elec-
trical distribution switchboard (N). A suite of rooms along the
northern side of the wing furnishes an office for the engineer and
machine and plumbing shops.
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being there discharged at an angle of 45° directly across the stack,
it becomes superheated by contact with the hot gases and passes to
the atmosphere generally invisible to the eye. The exhaust main
contains an automatic back pressure valve which automatically opens
in case the vacuum is lost and closes when the vacuum pumps are
started. At the point where the main rises from the trench a small
vacuum pump, 34 by 5 by 5 inches in size, is located in a pit. Tts
purpose 1s to remove the water of condensation which collects there,
and discharge it into a large blow-off tank behind the boilers. The
steam separators over the top of the engines, as well as all drips to
the main line, are connected through a system of pipes to a Holly
return device which returns the water of condensation to the hoilers
automatically without the use of traps or pumps. 1In all other places
where water is liable to accumulate connection is also made to the
Holly system so that there is no likelihood of trouble through water
hammer.

The boiler feed pumps, two in number and measuring 8 by 5 by 12
inches, are connected so that either can be run while the other is
undergoing repairs or held in reserve. Their speed is automatically
controlled through a regulator, which closes off steam from the
pump when the feed regulators on the boilers stop the passage of
water to the latter. There is a large feed-water heater composed
of a number of l-inch horizontal copper tubes through which a part
of the exhaust passes, the condensation being removed by means of
a 6 by 8 by 12-inch vacuum pump. The water from the oil separator
passes to the heater to which the suction of the feed pump is con-
nected. A city water supply connection is also made to the tank
to replace what is lost between the engines and the oil separator.

Handling of coal and ashes—Bituminous coal is used in the fur-
naces, but with the type of stoker employed the amount of smoke
produced at any time is inappreciable. The coal requires to be
erushed and is delivered in that condition.

Two coal bunkers have been provided. They are located at the
outer end of the east wing, one on each side of the inner wagon
drive the width of which was reduced to one-third its original di-
mension to subserve this purpose. The northern bunker, the floor of
which is on the same level as that of the story, has a capacity of
about 350 tons. The southern bunker, whose floor level corresponds
with that of the driveway, has a capacity of some 475 tons and was
intended as a reserve storage. Its use for this purpose after a short
trial has, however, been at least temporarily abandoned since the one
bunker has been found to answer the requirements,

The coal is handled mechanically, the machinery being located in
the northern bunker and operated by a 5 horse power motor. As it

80120°—Bull. 80—13——8
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Pipe connections and radiators—The hot water distribution pipe,
inches in diameter where it leaves the heaters, passes through a
the west end of the east wing directly to the attic. It there
hes in three directions, one branch supplying the entire south
f the building, another the north side of the east wing, and the
the remainder of the building. To decrease the friction in the
they are greatly increased in size on reaching the attic. Con-
with these mains are 130 drops located in pier chases of the
r and court walls, these pipes being mostly 1} inches in diameter,
oh a few are only 1} inches.
re are four radiators on each drop, one for each of the four
s, except in the east wing where there are only three, the ground
being otherwise heated. Wherever possible radiators have been
under or at the base of the windows, with two connections to
drop, both at the same end of the radiator. To compel the passage
f water through the radiators the connections to the drops have
made as large as, and in some cases larger than, the drops them-
slves, and long turned fittings have been used, joined in such a way
5 to secure the least possible frietion to the flow of water to the
sadiators. The radiators are furnished with Norwall packless radia-
or valves of the globe pattern.
The drops are connected to hot water mains in the tunnels under
he ground floor in a manner similar to the connections in the attic.
hese mains, which return the water to the circulating pumps, are
un along the ceiling of the tunnels and brought together into a 10-
neh main near the pumps. To allow for expansion of the mains,
bs are located both in the attic and in the tunnels, thus obviating
use of expansion joints. The drops are provided with valves in
same places, and also with drain cocks in the tunnels so that any
rop can be separately drained without disturbing the system. The
ttic valves are of the lock shield type opening by means of a key,
thich prevents their being tampered with. The mains in the attic
._';:- are likewise supplied with valves so disposed that differ-
nt sections of the building can be cut out of service, an arrangement
found necessary for the proper adjustment and convenient operation
of the entire heating system.
The radiators used in the new building are of the Peerless type;
hey range in height from 22 to 38 inches, and are two and three
ns. Their length varies according to location, and some of
in the main exhibition halls, where they occupy the full width
the window surface, consist of as many as 50 sections. The total
wumber installed is about 465, furnishing approximately 70,000
square feet of direct and 3,000 square feet of indirect radiation
surface.
" Heating of ground story of east wing—For heating the ground
story of the east wing, in which the mechanical plant is located, the






F

T

[ By

WATURAL HISTORY BUILDING 85

running of the elevators, the ventilating fans, the machinery con-
nected with the handling of coal and ashes, the refrigerating plant,
the vacuum cleaning machine and the machinery required in the
shops and laboratories. The number of outlets for the attachment
of lighting fixtures is especially large, and their distribution is based
on a systematic plan,

Machinery—The electrical machinery consists of four engines of
the Ridgway Dynamo and Engine Company’s make and four West-
inghouse 3-wire generators, and space has been reserved for the in-
stallation of an additional unit in the future should it be called for,
Three of the engines are of the 4-valve Corliss type, 19-inch bore and
18-inch stroke, without dash-pot cut-off, developing 250 horse power
at 200 revolutions a minute. The fourth engine is smaller, of the
plain slide valve type, 13-inch bore and 14-inch stroke, developing 130
horse power at a speed of 165 revolutions a minute. All of the
engines rest on splayed concrete foundations, & feet thick for the
larger ones and 4 feet for the smaller one, which are in turn under-
laid and surrounded by 1 foot of sand. The generators are direct
connected to the engines, the three attached to the larger engines
having an output capacity of 150 kilowatts each, and the smaller one
of 75 kilowatts, at voltages of 115 and 230. The smaller engine and
generator are more especially designed for night service when the
building is not open.

Switchboards and distribution panels—The generator switchboard,
which is located at the western end of the engine room, receives the
cables from the generators through terra cotta conduits. The con-
nections from each generator comprise six cables of 900,000 circular
mils, four of 800,000 circular mils, and two No. 8 wires. This switch-
board consists of fifteen marble panels, assigned as follows: Four to
the generators now installed and one to the reserved unit; one each
to the lighting service of the four stories; one to the patrol and
rotunda lighting; one each fo the fan and elevator services; one to
the older buildings and neutral service; one to tie and breakdown
switches; and one to miscellaneons use. The generators are so de-
signed that a 3-wire system is obtained without the usual balancer.
Current in the neuntral is furnished by alternating collector rings on
the main generator, cables from which lead to auto-transformers
back of the switchboard. The voltage between the outside leads is
230, while between the neutral and each of the outside 1t is 115. The
hus bars of the generator switchboard are so arranged that one engine
or any number of them can be run on either the lighting or the
power bus bars, thus enabling the engineer to manipulate the lighting
and power systems entirely independently of each other, and thereby
preventing undue fluetuation in the brilliancy of the lights when
loads are thrown on and off on the power end. So much of the
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vided with screw holes to facilitate its removal. The connection
between each panel and the adjoining box is by means of four 14-inch
conduits, and all outlet conduits belonging with any panel center at
the box. The sizes of the wires to the outlets now installed are
Nos. 12 and 14, according to their lengths. None of the conduits
have been wired to their full capacity.

The receptacle outlets for the attachment of lighting fixtures are
located in the ceilings, in the floors, and in the walls and inside piers
a short distance above the floors. They have been provided in suffi-
cient numbers to meet what has seemed to be all possible require-
ments of the future, and, while a large proportion of them will
probably never be utilized, their installation and the introduction
of the conduits leading to them during the construction of the build-
ing precludes the necessity for any later defacement of the walls and
ceilings.

The ceiling outlets, with few exceptions, are distributed uniformly
throughout the four main stories, extending in three rows through
the ranges, and in two rows on each side of the wings, at the outer
ends of which there are two complete crossrows. Their spacing in
each row is 18] feet, conforming to the building unit of dimension,
and their location is opposite the windows, This arrangement pro-
vides a row for each of the corridors in the ground and third stories,
and one for each line of rooms on one or both sides of the corridor,
as the case may be. The middle wing in the ground story contains
seven longitudinal rows, of which three are in the central hall and
two in the series of rooms on each side. Ceiling outlets also oceur
in the north entrance vestibule and lobby, in the galleries of the south
pavilion, and in the recessed part of the south portico back of the
columns,

There is likewise a close uniformity in the distribution of the
wall and floor outlets in the ground, first and second stories, which is
as follows: A single outlet is located on each of the piers of the outer
and court walls intervening between windows in all of these stories,
and also on each of the interior piers in the ground story, with a
few exceptions, as in the north entrance lobby and at the outer ends
of the east and west wings. In the first and second stories, however,
each interior pier is provided with two outlets, which are placed on
opposite sides of the pier. In the absence of interior piers in the
second story of the wings, a line of outlets is spaced 18} feet apart
along the walls of the light wells. The floor outlets oceur in two
longitudinal rows in the ranges, one about midway between the row
of interior piers and the court wall, the other at about the same dis-
tance from the outer wall. In the wings there are two complete
rows, one on each side, while in the middle or skylighted space en-
closed by the piers in the first story three rows are provided, but the
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designed for a 100-watt tungsten lamp. The lamps used have the
bowl frosted. In the third story the ceiling fixtures are made of
a short piece of #-inch brass tubing with a satin finish holophane
shade. In the rooms 100-watt lamps are employed and in the cor-
ridors 60-watt lamps. A few of the rooms in the ground story have
the same style of fixture, but with a longer stem; while for the east
wing, containing the power plant, special fixtures have been made
of pipe and fittings to suit the different requirements. The north
entrance vestibule is lighted by two 60-watt Meridian tungsten
lamps with frosted bowls that screw into a special fixture fitting
close against the ceiling. The ceiling lights in the rooms are con-
trolled by wall switches, one inside of each door, and in the corridors
by switches of the same kind located in gangs at or near the end
of each corridor. The control of the ceiling lights in the first and
second stories is directly from the distribution panels.

The east and west skylighted halls in the first story obtain their
general illumination from above the ceiling lights through the me-
dium of special Frink skylight mirror reflectors carrying 40-watt
tungsten lamps. There are sixteen lines of these reflectors over each
ceiling light, being attached one on each side of the lower horizontal
member of each of the eight roof trusses spanning the light well.
Each line is 30 feet long, and is supplied with 32 lamps placed
horizontally and connected alternately in two circuits. The 32 cir-
cuits thus constituted in each light well are controlled by as many
switches contained in four panels on the walls at the pavilion end
of the space.

The lighting of the picture gallery in the middle hall of the first
story is also accomplished by means of Frink reflectors, consisting
of long tin holders containing mirrors so placed as to reflect the
light against the screens, from which the fixtures are distant about
5 feet. The lamps are 25-watt tungsten, with a few of 60-watt,
spaced 1 foot apart. The aggregate length of the reflectors in the
several rooms is about 750 feet.

The plans for the illumination of the rotunda have not yet been
fully carried out, and the only fixtures so far permanently installed
consist of ceiling lights in the corridor and gallery back of the piers
and screens in the first and second stories. These are in the form of
pendent. alabaster glass bowls, 154 inches in diameter, attached by
means of three small chains to a larger one, the chains being of brass
finished in French lacquer gilt. The bowls, which are slightly tinted
to produce a somewhat subdued light, contain three outlets fitted
with 60-watt clear tungsten lamps resting at a slight angle to the
horizontal. Thin celluloid sheet covers prevent dust from entering
the bowls.
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or indirectly through other channels, such as the stair wells and ele-
vator shafts, and discharge it through openings in the roof.

The space enclosed between the skylight and ceiling light in the
middle of each wing and the entire attic space over both ranges serve
as exhaust chambers into which the air passes on its way to the fans.
There are six of these fans, of the full-house pattern made by the
American Blower Company, arranged in pairs at the outer ends of
the three wings and identieal in all respects except that those in the
east and west wings measure 6 feet, while those in the middle wing,
where the height is less, measure only 5} feet. The smaller size of
the latter is, however, compensated for by giving them a maximum
speed of 300 revolutions a minute, the former making only 250 revolu-
tions. Each pair is operated electrically by a 25 horse power Diehl
motor, direct connected to one of the fans which may be run singly
if desired, the shafts of the two being united by a flexible clutch
coupling in such manner that the other fan may readily be thrown
out of service. The discharge capacity of each pair is 70,000 cubic
feet of air a minute, making a total for all of 210,000 cubic feet.
Each pair of fans is contained in a brick house adjoining the sky-
lighted space at its outer end and communicating with it by means
of a large rectangular opening supplied with dampers. The ranges
connect with the fan houses through large ducts, while the discharge
openings in the roof are above the fans, and measure 18 feet 10 inches
long by 3 feet wide.

To check direct heat radiation from the roofs in summer the
side and outer end sections of each of the attics in the wings are
provided with false ceilings of }-inch Sackett board, which under-
lie the roof with an interspace of about 5 inches. This ceiling
begins about 5 feet from the eaves and on the sides stops about 2
feet 8 inches from the walls of the skylight chamber, whence a
curved galvanized iron deflector carries around the longitudinal I
beams projecting below the roof in the plane of the walls, and con-
tinues the interspace until it opens into the chamber which it does
throughout the entire length of the latter. The ventilating flues
and ducts communicating with the attics are located in the wall
chases and in the floors about 2 feet from the eaves. All of the
air issuing from them and from other openings into the atties is
drawn into the exhaust chambers and thence into the fan houses by
way of the shallow space above the false ceiling, but with the open-
ing of any of the hinged panes in the transoms of the third story a
certain amount of air will enter the chambers directly from that
souree.

The low attic spaces over the ranges present wholly different
conditions, and are kept entirely closed at the ends except when
access is required to the pipes or wires which they contain. Into
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flues, however, like those starting in the ground story of the middle
wing and the ranges, have an inconsiderable influence on the ventila-
tion of these stories, for which it was deemed unnecessary to intro-
duce an elaborate mechanical system. Both stories are of consider-
able height, and circulation in each of them is unobstructed around
the entire building, the few intersecting walls being pierced with
especially large openings. The two stories also communicate with
each other through the openings in the light wells, and with the
rotunda, and have the advantage of the elevator shafts and stair
wells leading to the third story and the atties. All of the windows
are provided with hinged panes through which air can be directly
admitted. The effect of the heat from the radiators placed under
or against the great window surfaces is to maintain an active circula-
tion in cold weather, and, judging from the experience so far gained,
there is no reason to suppose that the exhibition halls will ever be-
come uncomfortable or unwholesome from lack of ventilation. The
air contents of the first story amount to about 2,166,000 cubic feet,
and of the second story, to about 1,591,000 cubic feet, a liberal al-
lowance for even the largest attendance of visitors that may be ex-
pected at any time.

The third story, however, calls for effective ventilating measures,
in view of its proximity to the roofs, its relatively small rooms, the
extensive collections in storage and the number of persons who work
there. The numerous windows, hung with double sashes, can be
opened to admit air either from the top or bottom. Above each of
the entrance doors, which are opposite the windows, is a grated open-
ing. The natural drift of the air in the corridors is toward the
elevator shafts and stairways, and in the wings the hinged panes in
the transoms along the upper part of the light well walls afford
means for direct communieation with the exhaust chambers. For
mechanically withdrawing the air there iz a flue in each alternate
pier chase and a ceiling register opening in front of each window,
or two ducts in every unit length of 18} feet on both sides of the
wings and ranges, all of which lead into the attic spaces in the man-
ner before deseribed.

Auditorium and rotunda—Owing to the doubly enclosed posifion
of the auditorium in the ground story of the south pavilion, it has
been necessary to provide for its ventilation through the medium of
a special system, in which the rotunda also participates. The air is
drawn into the building through a window by means of a full-housed
fan of the American Blower Company’s make, operated by a 12
horse power Diehl motor and installed in a small room adjoining
the entrance underneath the south portico. Before reaching the
fan, however, it passes first through a east-iron Utica pin radiator
of the hot water tyvpe, next through an air washer, and finally through
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; eni i ngs are uniformly 12 inches across, the size of the outlets where
p join the duct decreases in the direction of the fan, in order to
_. ; éﬁ{- an approximate uniformity of outflow of air from all parts of
‘the room. Each branch is also provided with a damper. The main
;;_,. ¢t leaves the room at its northwest corner, erosses the ceiling of the
d mnmg corridor alongside one of the large girders, and enters a
': fue back of the west freight elevator, in which, at this point, there
; a 2-foot Sturtevant full-housed blower fan, uperatecl by a 1} horse
power motor. The discharge passes up lhe flue, which measures
E pmxlmately 2 by 4 feet, and escapes through a ventilator at the
roof, By this arrangement the entire body of air in the room may
f-uhanged every 47 minutes,

- Toilet rooms—The general toilet rooms are all ventilated by means
of separate fans. Each of the public rooms in the ground story near
he north entrance has a flue connected to the space bacl of the closets,
ving direct ventilation from each of them, and a register for room
tilation on the wall near the ceiling, both uniting in a vertical
leading to the attic space above. Here, on each side, a small
-housed American Blower fan driven by a § horse power motor
harges the air through an Emerson ventilator in the roof. The
two rooms in the third story of the middle wing near the rotunda are
si) 113:‘1}' ventilated by fans of the same size and character, located
'm mediately over each toilet, but the air, instead of passing directly
th ugh the roof, is dlsl:harged into the exhaust spaces of the attics
tha east and west wings. The two rooms in the ground story of

8 east and west wings are each adjacent to one of the flues in the

strut:tura surrounding the rotunda. The fans are at the base of

hese flues, but, as the flues are cut off by diaphragms at the first
floor level, the discharge is provided for by means of 15-inch galvan-

zed iron ducts which run to the roof and terminate in Emerson
j tilators,

- Engine and boiler rooms—For the ventilation of the engine room
1 there are two 3-foot Blackman fans located in a galvanized iron duct,
I feet 6 inches square, near the ceiling of the reserve coal vault at
» east entrance and discharging through a grilled opening in the
mdnw between the two doors, The air is drawn over the top of the
'J- oilers through a duct at the ceiling of the adjoining corridor, meas-
uring there 10 by 2 feet but changmn’ in general form though not

b

i cnpacltj inside of the boiler room. Between and above the boilers
' galvanlzed iron partition with a door opening into the engine room
‘prevents the removal of any air from the boiler room itself, except
"'“ ough an opening in the side of the duct controlled by a damper.
‘This arrangement gimes positive ventilation to the engine room by
1thdmw1ng the air from the top of the boilers after it has entered
2 extreme western end of the room. Further aid to the ventilation
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is arranged to receive paper dial sheets, one for each day, on which
the signals are marked by a recording point so as to indicate both
time and number of station. The stations consist of boxes embedded
in the walls and covered by a plate pierced with a small hole for
a key, which, being inserted and turned, rotates an armature that
transmits a current to the clock. The power is furnished by mag-
nets, no batteries being required. While the clock has sufficient
capacity to record from 50 stations, only 33 stations have been
installed. They are distributed to the most remote parts of the
building, seven being located in the ground story, six in the first
story, seven in the second story, eight in the third story, and five in
the attic.

Time clocks—Time is furnished throughout the building by a
series of marble clock dials, the hands of which are controlled elec-
trically by a master clock in the office of the superintendent of con-
struction and labor. There are sixteen of the subsidiary dials, one in
each of the large exhibition halls, six in the ground story and seven
in the third story. A Seth Thomas eight-day clock of superior qual-
ity, placed in the telephone exchange room and corrected at noon
each day through electrical connection with the Naval Observatory
in Washington, supplies the standard time by which this service is
regulated.

T'elephone service—The telephone exchange for the entire Museum
service is installed in a room adjoining the north entrance lobby and
the office of the watch, which obviates the necessity for the presence
of a regular operator after the close of business hours. The switch-
board is known as the Western Electric Company’s No. 4 private
branch exchange, and represents the latest type of common battery
equipment, with small electric lamps as signals. Its total ultimate
capacity is 240 local telephones, 40 trunk lines to the central office
and 30 pairs of cords, the equipment being divided between two oper-
ators’ positions. Only one position has been fitted up, with provision
for 120 telephones and 8 trunk lines, and a complement of 15 pairs
of cords. The number of telephones actually in use is considerably
less than this, however, and the number of trunk lines is limited to 3,
one of which belongs to the departmental service.

The cables enter the building below ground level at the west side
of the north pavilion where the exchange room is situated. They
pass through the western tunnel under the middle wing to the north-
west corner of the south pavilion, and thence to the attic in which
they follow along the walls of the three wings. The branch station
wires for the instruments in all stories run from the cables in the
attic. A specially designed picture molding in the ground and third
story rooms provides the means for their extension along the walls.

80120°—Bull. 80—13——7T
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tanks, four with a capacity of about 750 pounds of ice each, and two
with a capacity of about 325 pounds each. Their location is near the
top of the freight elevators and of the elevators and stairway in the
north pavilion, and in the attic space of the middle wing near the
south pavilion. The tanks are of steel covered with cork and wood,
and each contains a coil of 1}-inch galvanized iron pipe for the circu-
lation of the water, on top of which the ice is placed. Water enters
the coils from the city mains, and also by return after dropping to
the ground story, the circulation being continuous. The outlets,
aggregating 20 in number, terminate in spigots, set in small catch
basins with waste pipes, which are embedded in the walls except a
few in the third story which are set against the thin expanded metal
partitions. While this service is commendable in principle, its ad-
vantages are restricted by the fact that the water cannot be
carried far, especially in a horizontal direction, at a sufficiently low

temperature,

G'as.—No provision has been made for the use of gas for illumina-
tion, but it has been introduced on a small scale to serve the few
purposes in which a flame is required for heating, as in the mechanieal
shops and some of the laboratories. The main enters the building
under the north pavilion where, in the battery room, a meter is
installed, The distribution is through the tunnels under the ground
floor and the pier chases.

WATER CONNECTIONS AND SEWERAGE

Water is brought into the building under the south doorway of the

 east entrance through a 6-inch pipe leading from a 12-inch city main.
- The 6-inch pipe enters and terminates in the boiler rocom, but before

reaching there it is tapped by a 4-inch pipe from which nearly the
entire building is served for general purposes. This prineipal branch
diminishes in size as connections are made for supplying the toilets,
basins, sinks, fire risers, etc., until it reaches a minimum of 2 inches

" in the extreme west side of the ground story and in the third story.
~ The distribution of the pipes, which are of galvanized steel, is

through the tunnels and pier chases, With the exception of the fire

- service, the city pressure is relied upon, although the service in the

third story is cross-connected with the power plant to provide against

an emergency.
Hot water connections with the lavatories, wash basins and slop

- ginks are made from the engine room. The machinery comprises a

~ 2.inch Alberger volute pump run by a 1 horse power Westinghouse

motor, from which a 1}-inch discharge passes through an Alberger
hot water heater made up of copper tubes in a manner similar to the

-~ large heaters. From the heater the water is carried to a large tank
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the large vault-like compartment comprised within the masonry of
the main approach. The doorways for the delivery of fuel and
freight, at the outer ends of the east and west wings, respectively, are
large enough to admit wagons, and adjacent to them are the freight
elevators and service stairs.

In recognition of the superior claims of the public, the exhibition
collections have been accorded the two principal stories, the first and
second, which they wholly occupy and which contain essentially no
subsuimr:,r partition walls other than are required for carrying out
the schemes of installation. A large central hall and several rooms
in the ground story are also available for exhibition purposes, but
otherwise this and the third story are subdivided into many compart-
ments mostly used as laboratories and for the storage of collections,
but also furnishing accommodations for the mechanical equipment,
the construction and repair of furniture, the library, meetings and
lectures, and the offices. The attic story is utilized entirely for the
storage of specimens,

The three departments of natural history established in the build-
ing occupy space in all stories, such an arrangement being in part
necessitated by the fact that no single story furnishes all of the con-
ditions required by any department, but with the convenient means
of communication the work of administering upon the collections is
not appreciably hampered by this circumstance. While the extent
of space allotted to each department varies in the successive stories,
its distribution has been so adjusted as to locate the department of
anthropology in the middle section of the building, the department
of geology in the eastern section, and the department of biology in
the western section. The divisions, in turn, have been assigned such
positions as best suit their individual needs or tend to associate
kindred subjects.

The floor and galleries of the south pavilion above the ground
story furnish a large amount of space additional to that accounted
for above, which is accessible to the public and may in large part be
used for exhibition.

Except in the south pavilion and rotunda, the north entrance
vestibule and lobby and the light wells, there has been no attempt at
elaborate or decorative treatment in the finish of the interior, al-
though the large piers and heavy ceiling girders, which characterize
most of the exhibition space outside of the three main halls, add
greatly to the appearance of the rooms and effectively frame the bay
arrangement of cases which generally prevails. The natural light-
ing of the exhibition halls and, in fact, of the entire building, owing
to the exceptional extent of window and skylight surface and its
arrangement, is excellent, and its distribution much better than is
customarily found in large museum buildings. The lighting of the
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fittings generally certain basic units of dimension have been recog-
mized, following a long established custom, which lends itself to uni-
formity of installation in the exhibition halls, and to a wide inter-
change of parts in connection with the storage of specimens. By
this system of standardizing the storage drawers and shelves, as well
as the cases for holding them, additions to or any rearrangement of
the contents of the cases is effected with little trouble.

The two large uncovered courts enclosed by the building, each
measuring 128 feet square, are intended in due time to be made acces-
sible to the public. They have been graded and sodded, and provided
with gravel walks, and in their present condition they are available
for the display of such classes of large objects as are not affected by
exposure to the weather. Further improvements with a view to their
better adaptation to exhibition purposes are contemplated.

GROUND BTORY

This story is adapted to a greater variety of purposes than any of
the others. It contains the auditorium; one wing is utilized for the
mechanical plant and the principal workshops; another includes a
large exhibition hall, and the third the rooms assigned to shipping
purposes and to the storage and distribution of supplies. Otherwise
the story is mainly given over to the storage of collections, and to
laboratories, preparators’ workrooms and offices. The description of
the story begins naturally with the north entrance, which is the one
most easily reached from the cars on Pennsylvania Avenue and Ninth
Street. From the vestibule, finished in gray and pink Tennessee
marble, three doors open into the large lobby, the treatment of which
is especially dignified and effective, the walls, piers and columns of
its middle section being entirely of white marble. A large opening
in the center of the south wall affords a vista through the great hall
or foyer of the north wing as far as the entrance to the auditorium.
In the end walls are the openings into the ranges, provided with
double doors of ground glass set in bronze frames; while on the right
in entering is the landing for the elevators, and on the left one of
the main staircases of the building, the latter occupying the entire
depth of the projection of the pavilion beyond the face of the adjoin-
ing range. The lobby is the headquarters of the watch, the room
back of the elevators serving as the office of the captain, and another
opening into the southeast corner as the locker and rest room for the
members of the force.

East range.—This range, with a median corridor, extending from
the north wing to the east wing, is typical in its subdivision. In
the northern section the space contignous to the outer wall is divided
between the library and the office of buildings and labor in the pro-
portion of two to one. On the court side three units in length are
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referred to as used by the watch force, opens into the entrance lobby.
All of the other rooms communicate with the central hall, the doors
occurring uniformly in the middle of each of the interspaces between
the attached piers except three. The public comfort and toilet rooms
occupy two units on each side of the wing, and are entered by the
two doors nearest the lobby. The two rooms on the west side adjoin-
ing the south pavilion, and therefore near the auditorium, are fitted
up for the use of committees and for small scientific meetings, while
the remaining rooms, four in number, are reserved for temporary
exhibitions.

South pavilion—~From the north wing one first enters that part
of the corridor in the south pavilion which has been finished as a
lobby for the auditorium, and which, together with the anditorium,
has been described in a previous connection. Beyond the steel doors
at the ends of this lobby, the continuation of the corridor, which is
but plainly finished, gives access to the east and west wings by open-
ings 10 feet wide by 12 feet 4 inches high, and to the driveway
whence the large vault under the south approach is reached. This
vault furnishes a floor area of about 2,225 square feet suitable for
the storage.of supplies. The tower stairs and south passenger ele-
vators have their lower landings on this floor, while the four rooms
contained in the south projection and one at the side are utilized for
the manufacture and storage of ice, for one of the large fans of the
ventilating system, and for housekeeping purposes,

East wing—The description of the east wing in connection with
the mechanical equipment of the building leaves little to be said here.
The boiler and engine rooms occupy the middle of the wing, and are
followed at the inner or western end by the large generator and dis-
tribution switchboards. The suite of four rooms on the court side
comprises the office of the engineer and the machine and plumbing
shops. The wider series of rooms along the south front, with the
exception of one enclosure used for toilet purposes, constitutes the
construction and repair shops for furniture, etec. The coal bunker is
at the northeast corner of the wing. Adjoining it on the side is the
wagon drive for the delivery of fuel, with a depth of 41 feet 2 inches
from the entrance and a width of 19 feet 3} inches. It is followed at
the end of the wing by a large compartment originally intended and
equipped as a reserve coal bunker, but now used for the storage of
building supplies. Between this room and the front of the boiler
room is a corridor 18 feet 11 inches wide, giving access to the car-
penter shops.

The construction shops, four in number, which oceupy nearly the
entire south side of the wing, are fitted up for the building and repair
of furniture and for work connected with the maintenance and repair
of the building. They are enclosed on the north side by a continuous
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brick, 1s at the same level as the outside driveway, or 3 feet below
that of the basement floor. Entrance is by means of two large door-
ways in the west wall, between which is a window of the typical
basement size. The depressed area is 50 feet 11 inches wide by 41
feet 2 inches deep. There is a narrow platform on each side, and a
broad one in front extending to the end wall of the alcoholic speci-
men room, a distance of 23 feet 10 inches, and provided with large
weighing scales. These platforms are but parts of the basement
floor, and in conjunction with the wide corridors in front of the
shipping and property offices, furnish ample and excellent faeilities
for the delivery and handling of equipment and specimens.

Alcoholic specimen room.—The matter of providing suitable and
adequate accommodations for the storage of the collections of speci-
mens preserved in aleohol, which are already very large and are
constantly being added to, furnished one of the more perplexing
problems connected with the planning of the new building. On
account of the inflammable nature of this preservative and the
rapidity with which the atmosphere in a confined space may become
charged with its fumes, it was hoped that the funds would permit
of the erection of a separate structure for this exclusive purpose
even if it amounted tono more than a series of vaults in the bank facing
the south front of the building. Failing in this, it became necessary
to look to the building itself, and the arrangements which have
been carried out in the central part of the basement of the west
wing have resulted much more satisfactorily than had been antiei-
pated. In the large compartment, the outlines of which have already
been given, there is ample space for the present and the immediate
future. The storage facilities are simple, compact and convenient.
No heating pipes have been admitted, and even the odor of alcohol
is practically dissipated by the effective system of ventilation that
has been introduced. The lighting is entirely by electricity, and
every element of danger that might be associated with such a vast
quantity of alecohol that is here brought together seems to have been
wholly eliminated. It is to be understood that this compartment
1s simply a storehouse, though providing facilities for cleaning the
containers, for replenishing the preservative and for the manual
work of overhauling collections.

The outer walls of the compartment are constructed of brick, are
91 inches thick, including the outer plastered surface, the inner
surface as well as the enclosed piers being simply painted, and
extend from the floor to the ceiling without other piercings than
the door openings. The compartment measures in the clear 52 feet
11 inches wide: 121 feet § inch long in the northern half, and 130
feet 84 inches long in the southern half; and 18 feet 8 inches high
to the soffits of the ceiling arches. One lengthwise partition ex-
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extend through which are on a line with the inner large brick piers
to which they are joined, the intervening ones stopping 3 feet short
of the single stacks against the macite partition, but all other passage-
ways are 2 feet 6 inches wide. A unit bay arrangement is thereby
carried out, the circulation being complete within each bay, but in
going from one bay to another it is necessary to return to the main
passageway adjacent to the outer walls. All of the double stacks
on each side of the compartment terminate at the outer end on the
- same line, but the width of the main aisle varies from 8 feet in front
of the piers to 4 feet between them where single stacks occur.

The form of stack adopted is distinguished by the fact that, whether
single or double, the shelving, which is of the bracket type, is sup-
ported from single rows of uprights, making the adjustment of
shelves especially convenient and resulting in a considerable gain in
the amount of shelf space available. The uprights measure 17 feet
6 inches high. Those at the ends of all stacks are of angle irons,
while the intemnediate ones are of T irons, the measurements of both
being the same, namely 2 inches by 2 inches by } inch. In the single
stacks single irons are used, but in the double stacks each upright
consists of two such irons, spaced 1 inch apart at the ends of stacks
and } inch apart at intermediate points, and secured together. The
uprights are fastened to the floor by means of iron shoes, while at
the top they are braced between the ceiling girders by channel irons
and between the walls by tie bars.

On the side facing the passageway each of the uprights through-
out its entire height, except for the 6 inches occupied by the mezza-
nine floor, is pierced with a continuous line of holes, each § inch long
by # inch wide and spaced 1} inches on centers, which is the minimum
dimension for the adjustment of shelves. The brackets, to which the
shelves are attached, are triangular and consist of a solid piece of
12-gauge steel, provided on the back edge with a hook at the top and
a point at the bottom both of which engage the holes in the upright.
The shelves are of three widths, 12 inches, 16 inches and 18 inches,
and vary in length from 20} inches to 533 inches. They are made
of 14-gauge steel plate, and all 16 and 18-inch shelves, as well as all
12-inch shelves over 37 inches long, are reenforced their entire length
with a § by 13-inch channel iron riveted in the middle of the under
side. As an additional means of strengthening the shelves, their
front edges are turned down in the form of a flange, 1 inch wide,
which serves for the attachment of labels, and the edges at the back
are bent up to provide a stop, 1 inch high, which prevents the jars
or bottles being pushed from the shelf.

The mezzanine floor is constructed of black slate, 1 inch thick, set
in a steel framing which is attached to the walls and to the uprights
of the stacks. The under side of the steel beams is 8 feet above the
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lineal feet; and of 18-inch shelving, 1,989 lineal feet; a total of
26,8684 lineal and 28,516 square feet of shelf surface., While the
present shelf space seems quite fully oceupied, it is improbable that
the capacity of the compartment will be overtaxed for some years,
The load capacity of the shelves, as determined by actual tests, is
about 155 pounds to the square foot, which is sufficiently in excess
of any weight they will be called upon to carry to leave a good
margin of safety.

For the lighting of the aleoholic compartment, which is wholly
dependent upon artificial means, a simple but effective electric
system has been provided. The wires are run in }-inch loricated
electro ducts or pipes, which are carried, uncovered, about the room,
connecting the switches with the receptacle outlets. The outlets
are mostly dropped a short distance from the ceiling in both stories,
and are supplied with Benjamin two-light tungsten clusters, with
the idea that, generally, only one lamp will be used directly in each
cluster, leaving the other socket for an attachment plug with ex-
tension cord and lamp which can be carried or moved about the
shelving. The distribution of the outlets is through the aisles along
the outer and inner walls, and in the passageways between the
stacks, there being one outlet in each of the latter.

The lighting is controlled separately in the two stories, and also
separately for each bay or length unit. The switches are all con-
veniently placed on the inner surface of the outer walls. For the
lower floor there is a switch on the entrance side of each door, which
controls the lights in the corresponding bay. On the second floor
there is, in addition to the general system, a patrol system, consist-
ing of one lamp in each bay along the outer corridor, the switches
for which are directly at the top of the stairs and elevators. The
object of the patrol system is to furnish some light as soon as one
reaches the upper floor, which has not the advantage of the door
openings possessed by the lower floor.

FIRST STORY AND S80UTH PAVILION

South pavilion and rotunda.—While the first story may be reached
as readily by means of the stairs and elevators leading from the north
entrance in the ground story, the logieal approach is from the south
or park side by way of the large opening within the portico at the
head of the double flight of broad granite steps. Passing through
the small bronze, marble and glass vestibule inside of the heavy iron
grilles at this, the main, entrance, one finds himself on the main floor
of the south pavilion and rotunda, which is virtually the center of
communication for all parts of the building. As described elsewhere,
the space enclosed in this prominent architectural feature is of large
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and on the other by an enclosure of corresponding size, containing
the passenger elevators and a room behind them. The intervening
space, lighted by the three large windows over the north entrance
and measuring 70 feet long by 15 feet 9} inches wide, is sereened off
from the main part of the wing by a terra cotta wall, 23 inches thick,
with three piercings all of which are 14 feet 4§ inches high, the
middle one being 11 feet 3 inches wide, and each of the side ones, 9
feet 8 inches wide. Between this wall and the adjacent crossrow of
piers is a passageway 17 feet 8 inches wide.

In each of the wings the skylighted area has been mostly screened
from the aisles, so that the former is almost entirely illuminated
from above, while the latter receive nearly all of their light from
the windows. By this means additional wall space has also been ob-
tained and definite boundaries have heen established for the installa-
tion of different classes of exhibits. The introduction of these
screens has, moreover, tended to improve the appearance of the in-
terior of the wings by virtually carrying down the walls of the light
wells to the floor level and thereby separating the high central area,
as a great hall, from its relatively low-ceilinged surroundings. From
the manner of their construction, however, the vastness of the space

~ enclosed in each wing is in evidence from nearly every point of view.

In the east and west wings the screens consist of plastered walls

!.
. built between the piers of the lateral rows and reaching from the
. floor to the longitudinal ceiling girders which span the piers. They
. are therefore confined to the sides of the skylighted area, but do not
. extend its entire length, since on each side the interspace between the
|

pavilion wall and the first pier and that between the end piers of

- the side row and the crossrow have been left open, partly for appear-

ance sake and partly to provide for greater freedom of circulation.
In the east wing the sereens are built of brick and are 10 inches thick,
. the attached piers, 3 feet wide, projecting about 7 inches on the inner
- faces. Measured with reference to these screens, the width of the
central hall is approximately 50 feet 6 inches, of the north aisle, 31
- feet 8 inches, and of the south aisle, 31 feet 11 inches. In the west
- wing the walls are of reenforced macite and only 4} inches thick, and
the width of the central hall is increased to 52 feet 5 inches with the
. piers projecting 18} inches, while that of the north aisle is reduced
' to 81 feet 2 inches, and of the south aisle to 31 feet 6 inches.
- Picture gallery—To provide accommodations for the hanging of
 the paintings of the National Gallery of Art, the screening of the
central part of the north wing has been carried out in an entirely dif-

ferent manner from that above described. The space enclosed is

 somewhat longer and narrower, and is also completely surrounded

except for the entrance openings. This results from the fact that,
80120°—Bull. 80—13—8
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eral satisfaction, although some parts of the enclosure, and especially
of the smaller rooms, are not as well illuminated as they should be.
During bright weather, however, it is necessary to make use of a
series of muslin curtains which are arranged between the skylight and
the ceiling light. For night lighting there is a very complete sys-
tem of Frink reflectors carrying electric lamps, as deseribed in con-
nection with the electrical equipment of the building.

Ranges—The two ranges are alike in all particulars and present
a continuous floor space adapted to exhibition purposes, which is
unobstructed except by the enclosures for the freight elevators and
service stairs and by the single row of pilastered piers, 2 feet 2 inches
square. The latter are centered at a distance of about 17 feet 5 inches
from the court walls, thus permitting, in the installation of cases, of
the formation of aisles through the middle of each range. The width .
of the ranges in the clear is 54 feet 2 inches, while the extreme length
of each is 316 feet 10 inches. Communication with the east and west
wings is by means of two large openings, and with the middle wing
by three such openings.

Division of space, arrangement of installations—The first floor,

exclusive of the south pavilion, furnishes 106,266 square feet of exhi-

bition space which is shared almost equally by the three departments
of anthropology, biology and geology. The north wing, with the

. exception of the space assigned to the picture gallery, and the north-

ern section of both ranges are occupied by the division of ethnology.
The west wing and adjoining section of the west range are allotted
to the mammals and birds; while the east wing is devoted to paleon-
tology, and the adjoining section of the east range to physical and
chemical geology.

While no fixed rules have or could be followed in the installation

. of the exhibition halls, since the arrangement of the cases has de-
- pended largely on their shapes and sizes as governed by the nature
. of their contents, the general layout in the window-lighted spaces
. has been in a manner to form bays, each disposed about a single

window. There are, however, many departures from this plan.
Long upright cases, facing the windows, have been built against some
of the screen and light well walls, while in the skylighted areas, in
which objects of large size predominate, the distribution of the
exhibits conforms in the main to individual requirements in the
matter of space and position.

SBECOND STORY

In the second story the ranges present the same arrangements and
furnish the same amount of floor space as in the first story. In the
wings, however, while the general dimensions correspond with those
in the first story, the amount, of floor space is greatly reduced by the
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NATURAL HISTORY BUILDING 11

is increased to the extent of the difference. On the other hand, the
terra cotta furring introduced against the sloping mansards reduces
the width of the ranges by 2 feet 4 inches. The only detached piers
are the two at the outer ends of the east and west wings, and the
single one at each corner of the ranges, the others, all confined to
the wings, being attached to the walls of the light wells, from which
they project 17 inches, their width being 23 inches. ‘

This story is used almost entirely for laboratories and the storage
of reserve collections, but contains the principal business offices. It
is subdivided in accordance with the typical plan, as deseribed else-
where, and is exceptionally well lighted, containing scarcely any dark
spaces and none that is not serviceable. All of the rooms, except
closets, have one or more windows or double windows, according to
their length, while the corridors receive light in abundance from the
glass panels in the doors, the transoms above the doors and the bor-
rowed lights in the walls of the light wells, besides the window at
the northern end of the north and south corridor in each range.

The assignments of space are approximately as follows: The east
wing is mostly occupied by the department of geology, including the
office of the head curator, the divisions of systematic and applied
geology and mineralogy, and a part of the collections of fossil inverte-
brates, but also contains the office of the head curator of biology. The
division of paleontology is continued into the east range, the entire
eastern section of which is used for fossil invertebrates and fossil
plants.

The department of anthropology begins in the northern section of
the east range, which contains the divisions of physical anthropology,
ethnology and historic archeology; and in the north wing it occupies
the rooms at the north end as offices and nearly the entire eastern
side for the division of prehistoric archeology. In this wing, adjoin-
ing the south pavilion on each side, are the comfort and toilet rooms
and the main housekeeping rooms for the third story, and on the
west side is a suite of rooms designed for restaurant purposes.

In the west wing the rooms along the south front are used for busi-
ness offices, while two large rooms at the end of the wing and the
entire space between the light well and the court wall are occupied
by the division of birds. The western section of the west range is
entirely devoted to the division of mellusks, and the northern sec-
tion, with the exception of two small rooms adjoining the middle
wing, to the division of insects.

As the width of the corridors may seem unnecessarily great, it

- should be explained that no part of this space is to be regarded as

wasted, since the installation of storage cases along the sides was con-
templated in the plans, and it has already become necessary to make
use of them to some extent in this manner. In fact, by this arrange-
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been considered necessary to subdivide the sections into rooms, and
only four enclosures, all with macite walls, have been built. One is
in the north wing and three are in the west wing. Otherwise the
storage cases and racks are for the most part compactly arranged in
the bays formed by the truss members, and are reached from the
thoroughfares along the light wells.

Each of the departments has been given the entire occupancy of a
wing, the eastern being assigned to geology, the northern to anthro-
pology, and the western to biology.

INTERIOR MEASUREMENTS OF THE BUILDING

The dimensions given on the following pages are based mainly on
actual measurements of the finished building and are exclusive of all
structural walls whatever their position. The size of each wing and
range, for instance, has been calculated separately and in the clear
between its side walls and its end walls, and the same rule has been
followed in accounting severally for the measurements of the three
sections into which the ground story of the north wing has been
subdivided by the structural walls near its northern end, namely,
the vestibule, lobby and main body of the wing, and also for the
dimensions of the many enclosures contained within the structural
walls of the south pavilion. That is to say, the figures recorded are
designed to set forth the amount of available space furnished by the
building in whole or in part, which is, however, strictly true only in
so far as the space is not subdivided by subsidiary screen and parti-
tion walls, for which as for the many piers oceurring in the several
stories it has manifestly been 1mpractmahle to make allowance,

As the inner surfaces of the outer and court walls were continued
in the same vertical plane from the level of the ground floor to the
eaves in the wings and to the third floor level in the ranges, the gen-
eral horizontal dimensions would be identical in all stories, except
the attics or lofts of the ranges, but for the fact that the addition of
certain furring has reduced the width of the ranges in the third
story, and the plaster work elsewhere has produced slight variations.
Allowing for these differences, it may be said that the east and west
wings have an average length of 216 feet 1 inch in all stories except
the attic, which is unplastered and measures 216 feet 2 inches long.
The length of the north wing through the center is 205 feet 2 inches
in the first, second and third stories, and 205 feet 3 inches in the
attic story, but in all stories except the attic the length is increased at
the sides 5}3’ the depth of the lateral projections of the north pavilion,
which is 5 feet 11 inches.

None of the wings has a uniform width throughout its entire
length, but all average 116 feet 2 inches wide at the outer end below
the attic, in which this dimension is 2 inches greater. An offset of
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The apportionment of floor space by subjects, so far as it has been
determined, is given in detail in the last of the tables, from which it
will be observed that of the total of 468,118 square feet furnished by
the building, 233,273 square feet, or one-half of the entire area, has
been dedicated to the publie, comprising, besides the exhibition halls
in the wings and ranges, the main floor and galleries in the south
pavilion, the auditorium, and the vestibule and lobby at the north
entrance, The amount of space occupied for the storage of collec-
tions and for the laboratories is 158,989 square feet, and the remain-
der is divided between the heating and power plant, the shops for
the maintenance and repair of the building and furniture, the busi-
ness offices, the comfort rooms, housekeeping, the stairs and ele-
vators, ete.

AVAILABLE FLOOR SPACE OF THE BUILDING

Wings and ranges,

Bquare feet
Ground story.—DEast and west wings, each 24905 square feet; north
wing, 23,170 square feet; east and west ranges, each 17,052 square
T T L e e e e S R e P S S 107, 264
First story—EBast and west wings, each 24,905 square feet; north wing,
23 806 square feet; east and west ranges, each 17,052 square feet..__ 107, 900
Becond story.—East and west wings, each 15927 square feet; morth
wing, 14,794 square feet; east and west ranges, each 17,052 square
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Third story.—East and west wings, each 16475 square”feet; morth
wing, 15,299 square feet; east and west ranges, each 16,192 square

Bl o o i i 2 . e &0, 733
Attic story.—East and west wings, each 16,606 square feet; north wing,
15204 square feel e 48, 456

Routh pavilion.,
Ground story, 11,684 square feet; first story, 11,490 square feet; second

story, 5,605 square feet; third story, 5,695 square feet; fonrth or
attic story, 6,244 sguare feet oo 40, 718

Total floor area of the bullding e 4065, 593

South approach.

Vault enclosed by the masonry of the south approach_ o meee— 2, 095

Total floor area of the building and approach- oo 468,113
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Small rooms: One In north wing, 357 square feet; five in PR
gonth pavilion, 669 squure feet e mmm e aa 1, 026
T IR S S
Total area of Becond BlOrY - - e 86, 357

Third siory.

Laboratorles and storage of collections: East wing, 16354
square feet: west wing, 5,534 square feet; north wing, 12,886
sguare feet; east and west ranges, each 15,547 square feat__ 69468

Exhibition space: South pavillon gallery____________________  3.876
Genern! offices and adjoining corridor, west wWingoceceeeeeeoo 7,820
Tollet Pooms; north wing e 1,200
Housekeeping rooms, north wing o 333
Four small reoms in south pavillon_ e 750
Btalrs 80l @leTalOrE - o e L 2,013
Total area of third story - ——eee 86, 428
Attic slory.
Storage of collections: East and west wings, each 15,795 square
feet ; north wing, 14,021 square feet oo 45,617
Gallery in south pavilion, available for exhibition purposes... 4,704
Three small rooms in south pavilion o cmmeeeaee 479
Space occupied hy ventilating chambers. oo ooocoomnn- 2 262
Stairs and elevators - - 1, 618
Total area of attic BOTY - - oo oo e cmmmmmm mmmm e b4, 680
Total area of bulldlng - ccee e e 408,118

APPORTIONMENT OF SPACE BY SUBJECTS

North entrance!
R D LB e e e e e o e RS
PN SR e ———mm e d, WD

Public exhibition space:

Anthropology: Ethnology, part of north wing and northern
sections of east and west ranges, first story, a5,474
square feet; archeology, north wing and east range, sec-
ond story, 80,467 square feet - oeoeeooemoommmmommmmmmo G5, 941

Riology: Mammals and birds, west wing and western sec-
tion of west range, first story, 31,764 square feot; rep-
tiles, fishes, invertebrates and speclal installations, west
wing and west range, second story, 39 44 square feet__ G4, 395

Geology: Systematic geology, eastern section of east range,
first story, 6,760 square feet; applied geology amd min-
eralogy, east wing, second story, 15027 square feet;

4,972

paleontology, east wing, first story, 24,995 square feet_. 47, 691
National Gallery of Ari: Central part of north wing, first
7, 2064
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Geological laboratories and storage of collections. .. ... ... .. 117, 119TE
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(See also Steam plant.)
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LRI e R e 78,125
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Insects, division of, laboratory and storage of collections. . .................... 117
S T e e 101, 104, 106, 117, 124
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Dl T e N 78
Lectures and meetings:
T 122,124
Auditorium._.................: T W S ol S R L 21, 40, 41
LT e T e 105
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Mammals, division of, laboratory and storage of collections. .. .............. 104, 124
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(See also Steam plant and Electrical equipment.)
Minerals and gems, exhibition spacefor. . ... .. .....co..iiiiiiiiiinna... 116
Mollusks, division of, laboratory and storage of collections. ................. 108, 117
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Condition of, leading to necessity for third building.................... 8
Custodianship in Smithsonian Institution.....................ooo ... 7
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