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simply, ¢ Do you get me now?’ After some fur-
ther interchange of compliments, the operator on
Naushon was directed to seal up the end of the
cable by covering the exposed wire with gutta-
percha. This having been done, communication
ceased, and the insulation was tested. A number
of battery cells were joined ¢in series’ to the
galvanometer, which was a delicate instrument of
high resistance, with a reflecting mirror, and to
this the end of the cable was attached. The test
was practically an endeavor to force the current
through the gutta-percha insulation, the amount
of the leak being measured by the deflection of
the galvanometer needle. It had been demanded
of the cable that it should show an insulation
resistance of at least two hundred and fifty meg-
ohms per mile, and it greatly exceeded this number
when tested.

A few days later, when wind and weather were
favorable, the island of Nantucket was connected
in a similar way with Martha’s Vineyard, the
cable taking a sweep out into the sea to avoid
shoals ; and finally a short piece, about a mile in
length, was made to connect Naushon, by way of
the little island Uncatena (always ¢ Uncle Timmy ’
at home), with Wood’s Holl, and thus was com-
pleted the union of these islands with the main-
land, which it is hoped may last for many years,

M.

PHYSICS AT JOHNS HOPKINS.

THE large and well-appointed laboratories re-
cently erected by the trustees of the Johns Hopkins
university for the chemical and biological depart-
ments have by contrast made the more evident
the needs of the physical department, which has
been obliged to occupy temporarily parts of four
different buildings. The trustees, recognizing this
need, are now erecting a building for a physical
laboratory. The new laboratory is to be a hand-
some building of red brick, trimmed with brown
sandstone, and will occupy a fine site about a block
from the other university buildings, on the corner
of a quiet little street midway between the more
important streets, which carry the bulk of the
traffic of that region. It will therefore be as free
from disturbance from the earth vibrations as
could be expected in a city.

The building will be 115 feet long by 70 feet
.broad, and will have four stories besides the base-
ment. In the centre of the building, and below
the basement, are several vaults for instruments
requiring to be used at constant temperature, also
a fire-proof vault for storage. In these vaults will
be placed Professor Rowland’s dividing-engine,
by which the diffraction gratings are ruled, and

SCIENCEH.

547

the Rogers-Bond comparator, which has recently
become the property of the university. In the
basement will be rooms for the mechanical work-
shop, for furnaces, and for piers for instruments
requiring great stability. The first floor will in-
clude the main lecture-room, which will accom-
modate 150 persons, and rooms for investigations
by advanced students in heat and electricity. The
second floor will contain mathematical lecture-
rooms, studies for instructors, and a room for the
mathematical and physical library of the univer-
sity.

The elementary laboratory will be on the third
floor, which will also have rooms for more ad-
vanced work. The fourth floor will contain rooms
for special work in light.

There will be a tower on the south-east corner
of the building, which will have two rooms above
the fourth floor. The upper of these will be pro-
vided with telescope and dome, and will be a con-
venient observatory when great steadiness in the
instruments is not required. There will be power
in the building for driving the machinery in the
workshop and for running the dynamo-machines.
A large section of the building is to be made en-
tirely free from iron. The sash-weights will be of
lead, and the gas-pipes of brass. Brackets will be
attached to the walls, on which galvanometers
and cathetometers may be placed. In order to
avoid the inconvenience of having piers go up
through the lower rooms, and yet to secure steadi-
ness, beams have been introduced into the floors,
which reach from one wall to the other between
the regular floor-beams, and do not touch the floor
at any point. If, now, a table is made to rest on
two of these beams, by making holes in the floor
over them to admit the legs of the table, it is
entirely undisturbed by any one walking over
the floor, except by such motion as is transmitted
to the walls. . There will also be a small vertical
shaft in the wall of the tower, running from top
to bottom, in which a mercurial manometer may
be set up.

The vaults for constant temperature have been
built with double walls, so that a current of air
may be drawn between them whenever desirable
to prevent dampness. It is expected that the
laboratory will be ready by October next.

The photographic map of the spectrum, upon
which Professor Rowland has expended so much
hard work during the past three years, is nearly
ready for publication. The map is issued in a
series of seven plates, covering the region from
wave-length 3100 to 5790. Each plate is three feet
long and one foot wide, and contains two strips
of the spectrum, except plate No. 2, which con-
tains three. Most of the plates are ona scale three
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times that of Angstrém’s map, and in definition
are more than equal to any map yet published, at
least to wave-length 5325. The 1474 line is widely
double, as also are bg and by, while E may be rec-
ognized as double by the expert. In the region
of the H line these photographs show even more
than Lockyer’s map of that region. Negatives
have also been prepared down to and including
the B group, and they may be made ready for
publication, one of which shows eleven lines be-
tween the D lines. A scale of wave-lengths is
printed on each plate, and in no case does the
error due to displacement of the scale amount to
one part in fifty thousand. The wave-lengths of
over 200 lines have been determined to within one
part in five hundred thousand, and these serve as
reference lines to correct any small error in the
adjustment of the scale. The great value of such
a map lies not only in the fact thatit gives greater
detail and is more exact than any other map in
existence, but that it actually represents the real
appearance of the spectrum in giving the relative
intensities and shading of groups of lines so that
they are readily recognizable. The photographs
were taken with a concave grating six inches in
diameter, and having a radius of curvature of 21}
feet, and the photographs were taken when the
plate was placed directly opposite the grating ;
both the sensitive plate and grating being perpen-
dicular to a line joining their centres, and placed
at a distance apart equal to the radius of curvature
of the grating, the slit being on the circumference
of the circle, whose diameter is the distance be-
tween the grating and plate. With this arrange-
ment, the spectrum is photographed normal for
wave-lengths without the intervention of any
telescopes or lens systems ; and a suitable scale of
equal parts applied to such a photograph at once
gives relative wave-lengths.

Few persons have any idea of the perseverance
and patience required to bring such a task to a
successful issue. More than a year was devoted to
preliminary experiments designed to discover the
best mode of preparing the plates for the particular
regions to be photographed. Hundreds of prepara-
tions were tested to find their influence on the sen-
sitized plate, and the whole literature of photog-
raphy was ransacked, and every method tested to
the utmost, before the work of taking the negatives
could begin.

The Rogers-Bond comparator, which has been
already referred to as having been purchased by
the university lately, is one of two instruments
that were constructed in 1881 by Pratt & Whitney
of Hartford, Conn. The general plan and require-
ments were made out by Prof. W. A. Rogers of
Cambridge, and the drawings and details were
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worked out by Mr. George M. Bond, then a student
at Stevens institute. The comparator was designed
for making exact comparisons of standards of
length. The other similar comparator is owned
by the Pratt & Whitney manufacturing company,
and is used by them in testing and constructing
their standard gauges.

The instrument consists essentially of two micro-
scope carriages, which slide on two parallel cylin-
drical steel ways between stops, which may be
clamped at any point. A carriage entirely in-
dependent of the ways on which the microscopes
slide, supports the two bars to be compared, and
is provided with means of accurate and rapid
adjustment, by which the bars may be successively
brought into position under the microscopes, and
the lengths compared by the micrometers attached
to the microscopes ; or one microscope only need
be used, and slid first against the stop at one end,
and then against that at the other end. The
instrument also affords great facility in determin-
ing fractions of a given length with any desired
degree of precision. The instrument is one re-
quiring the utmost skill in its construction, and it
cost several thousand dollars to make it. A full
account of this remarkable instrument is given in
the Proceedings of- the American academy of arts
and sciences for 1882-83. K.

NORTH CAROLINA COAL-FIELDS.

THE coal-deposits of North Carolina have re-
cently been examined by Dr. H. M. Chance,' under
the direction of the North Carolina state board of
agriculture, with the view of determining their
commercial value.

There are two isolated triassic areas in North
Carolina in which coal has been mined, — one on
Deep River, and the other on Dan River. Dr.
Chance’s explorations in the Deep River coal-field
consisted mainly in a re-examination of the coal
outcrop, which follows the west border of the area,
and passes through Farmville, Gulf, and Carbon-
ton. The various sections obtained show that in
general there are two workable coal-seams in
this field, as was proven long ago in the Egypt
shaft and at several mines along the coal outcrop.
The upper seam averages 2.5 to 3 feet, and the
lower 2 feet in thickness. In the Egypt shaft the
upper coal measured 4 feet, and the lower 1 foot
10 inches; twenty-seven feet below the lowest
of these workable seams, another, 1 foot thick,
was penetrated. At Gulf three workable seams
outcrop, but their thickness is variable owing to

1 Report on the North Carolina coal-fields to the depart-

ment of agriculture [of North Carolina]. By Dr. H. M,
CHANCE. Raleigh, 1885, 66p., 3 maps. 8°,




