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THE BLUE HILL

METEOROLOGICAL OBSERVATORY.

ORJECT OF THE OBSERVATORY.

Tue study of high-level meteorology ia an importsnt one,
but 10 which little attention has been given in this country. Tt
is true that the United States Sigoal Service station on Mount
Washington was the first complete monntain stution in the
world, and that the station on Pike's Peak is still the highest,
but the observations have not been published in exdensy. Fx-
cepting these two stations, the wiiter does not know of a single
meteorclogical station in the Tlnited States elevated distinetly
ahove the surrounding country. 1t is not so in Europe. The
writer visited, in 1885, nine mountain stations situated st heights
rauging from 3,740 to 3,440 feet, whose observetions are pob-
lished in & comprehensive mmnner; snd a nomber of other
mountain stations exist. Thoe French ohservatories, in partie-
ular, have been especially constructed for their purpose, and
equipped with registering instruments, st a large cost, which
the additions to our knowledge of the physics of the upper at-
moaphere obtained from them amply repay. (See * The
Mountzin Meteorological Stations of Eurcpe,” by A. Lawrence
Rotch, in American Meteorological Jowrnal, Yol. I1., Nes, 10,
11, and 12, and Vol. IT1., No. 1.}

Prof. W. M. Davis, in an srticle in Sedenee, Yol. V., No.
121, p. 440, saya: " At the level of Pike’s Peak the cyclonic
rotation of the winds is hardly cbservable, the observatory
there being above the strata of the atmosphere whose cireula-
Jtion is seriously disturbed by puassing storms. On Mount
Washington the winds whirl ronnd almest in & cirele about the
progressing storm centre. Af Blue Hill we may hope to dis-
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cover the troe circulation of the lower air, upaffected by the

natural or artificial irregularitics of surface that medify the

records of so many of our Signal stations, The value of ohser-

wations taken at moderate elevations is attested by the increas-

ing oumber of wountsin ohservatoriea in Europe. . . . As

Blue Hill has the first private ohservatory of the kind in this-
conntry, we shall look with l‘HpELill] interest for the results of
stodies based upon its records.”

The original plan was to use the Observatery on Blue H.ll!
only for spcclul investigations in metcorology, leaving the regn-
lar ohservations to be carried on by the Signal Service, the
writer reserving the right to eccupy the station or to close it to

" the Government by giving due nutice. The Chief Signail Oflicer,
however, refused to enter into an agreement to furnish observers,
unless the entire control was given to the Signal Office for a
period of not leas than two years. The writer therefore deter-
mined to conduct the ohservationa himeelf. The proposed work
of the Blne Hill Observatory wus staled by the writer, in 4 paper
read at the first meoting of the New Englund Meteorclogicil So-
ciety, Oct. 21, 1884, to be as follows : * The investigation of the
rainfall at this elevarion, the veloeity and direction of the wind,
the maximum and minimum temperatures, the paths of thuuder
and other local storms, and such other phenomens as may present
themselves. It has been suggested thui atmospherie electricity
could well be studied here, and for selsmometric apparatus the
situation of the sfation would secure absohite freedom from the
jar and vibration incident £o the passnge of neighboring traina
and vehiclas.” It will be seen from the account of the work of
the Observatory, thut these investigutions, with the exception
of the last, have been undertaken, together with soveral others.

THE SITE (F THE OEBSEREVATORY.

The Blue Hills, situatad in Norfolk County, Mazsachusetis,
« about ten miles south of Boston State House, are the nearest
mountain range to Boeston ; and though their elevations are not
high, the fact that the surrounding country s low makes them
count for nearly their full height. Gueat Blue Hill, the highest
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of the range, has an elevation of six hundred and thirty-five
feet, and is not only the bighest land in eastern Massachusetts,
but is also the highest point within ten miles of the Atlantic
coasst from Muine to Florida. As Great Blue FEIl exieeds the
other summits of {he range by morve than one bundred feot, it
has the nature of an isolated hill, commanding an unbroken
view of the sen-level horizon, thirty-three miles distaut, the
New Hampszhire mountaing, seventy miles away, aund a hun-
dred and twenty towns and villages. The situation is thus
andmirable for a meteorological station ; and the ides of estab-
lishing one, which occurred to the wirlter in August, 1884,
being encouraged by Rev. A. K. Teele of Milton and Trof.
W. H. Niles of Cambridge, an aere of land on the south
side of the ITill, und & small amonnt, including the highest point
of which were the ruins of the old lookout, was purchased
with difficulty. Otber land has stwes been bought, so that
there are now some sixty acres about the Ohservatory. The
top of the Hill comprises several acres of nearly harren ground,
which culminates in a rocky ledge, fifigen or twenty feet above
its general level. The dividing line Letween Milton and Cap-
ton was deecided by the selectinen of these towns to pmss
over the ledge, just south of the site of the Oservatory tower,
placing the latter in Milton and the main building in Canton.
Although eareful search was made under the ruins of thd look-
cut for the copper bolt, set by Simeon Borden, about 1832,
for the Massachusetts Trigonometriesl Survey, it was not
found. Tis position was, bowever, koown to be 26,25 'feet.
N. 15° 37 E. of the bolt fixed by the Coast Survey in 1844,
which is in plain view, and a brass plate on the lower floor of the
tower now marks the site of the Borden bolt, 2.2 feet below
it, in latitude 42° 12/ 447 N., longitude 71° £ 537 W., and
f35.05 feet above meun tide, Surveys made by Mr. E. G.
Chamberlain and by stodents of the Institute of Technology
confirm the height as sufficiently nccurate.

There were two foot-paths leading from the Canton road to
the summit, which united about a quorter of o mile helow it.
It was decided to improve the path stacting at the ‘Great
Oak® opposite Brush Hill road, and accordingly, on Sept. 1,
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twenty men began work on it, and in ten days bad completed
a fair carringe road to the top, having a length of | mile and
an average grade of about 1 in 10. The Hill is eusily acces-
sihle, az, from the foot of this ruad,' it is only n mile and a
half to the Readville station, reached in half an hour from
Boston by two railronds.  Readville is the railroad station and
post-office for the Dlmervutur\r

The acecompnnying map of the western portion of the Blue
ITilla, prepared under the supervision of Rev. A, K. Teele, for
his fortheoming History of Milton, ia kindly allowed to be
published here. Tt should be stated that the *House to he
erected for the New ogland Meteorclogical Society,’ which
appeara ou this mup, represents the Observatory.

THE BUILDING.

Muny were the apeculations concerning the building to he’
erected on Blue Hill, some saying it was o fort, nﬂlem that it
was a monastery, but the ajority believed it to be a station
for the Signal Service. Theve were no stations in this country
which could he taken as models, and the design was left mainly
to the architects, Measrs, Rotch and 'l‘ilden,_ who fixed the cost
ul $3,500., The contractors, 4. H. Burt & Co.. commenced
work Qct. 18, 1884, and made rapid progress during the fine
natumn westher. By Deo, § the building was roofed in, render-
ing the workmen independent of the weather, which bad now
hecome cold and stormmy. The outeide pointing and some of
the masonry were left until spring. Plastering was begun Dec.
22, and on Jan. 31, 1855, the writer ond his observer moved in.

The Ohﬂyeuulory iz built of the broken stone found on the
IIill, with granite trimmings. It consists of s two-atory circular
tower of twelve feet inside dinmeter, tweoty-five feet high
with a flat roof, which contains the instruments, Extending
southwured from this tewer isa one-stery hip-roof house, with
two bedrooms, a dining-room and kitchen. A wooden shed
adjoina. In the cenatruction every precaution was taken to
insure solidity, the walls being twenty inches thick, and the
roof well anchored to them. It huas, however, been found im-
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possible to make the walls imperviovs to rhin, which is driven
by henvy gales through the minute cracks which the stone
must contnin,  Several ¢osts of marine varnish have served to
disfigure the stone-waork, but not to render it water-proof. The
walla of the living-rooma are plastered and the floors are of
hard pine. In the cellar is a wooden tank, helding nine
hundred gullons of water, obtained from the rain fﬂlhng on the
roof, which has always proved sufficient for domestic purposea.
A spring furnishes water for drinking. A larze stove in the
lower room of the tower heats the upper veom through u
register, and by its flue and that of the kitehen PRRgE WATHS
the other rooms alse. About ten tons of coal are burnt
gnnually. Double windows are put on throughout the building
in winter. A eafe built into the chimney protects the records
and charts from fire. A telephone line extends down the souath
gide of the Hill to the centril office in Milton. There are no
houses withio a mile of the Observatory, so that, cven with this
connection with civilization, it is largely dependent on its own
respurees.
The accompanying photographa of the Observatory and Hill
were taken by Sergt. O. B. Cole, of the Boston SBignal station.

TAE INSTRUMENTS.

‘When first opened, the (bservatory had the instruments of a
firstclass Signal station. Since then, many sclf-recording and
other instruments huve been added, several being brought from
Europe last year by the writer. All the elements obmecved,
with the exception of the foree of the wind, the kind of clouds
and their direction of motion, are now recorded continuously,
and with the exception of the New York Meteorological Observ-
atory in Central Park, the writer belicves this Observatory to
be the best equipped in the United States. The instrumental
outfit is now as follows

Barometers. These are kept in the lower room of the tower,
where the temperature is most uniferm. The Observatory
standard is & Hicks Fortin barometer, reading to .002 inch.
Although verified at Kew Observatory, its corrected readings,
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as determined indirectly, differ by —.013 inch from the Signal
Otfice stundarde at Washington, A smaller (Green barometer,
which reads also te .002 inch, has been compared with those of
the Signal Service at Wushington and Boston. In reducing the
pressure to sea-level, instead of applying a monthly coustant,
as was the practice of the Signal Service, the correction at Blue
Hill 15 obtained from s tnble based on Laplace’s formula, caleu-
lated for a height of six handred aod forty feet, in which the
temperature of the external air at the time of observation is
one factor. The correction to reduce to the standard gravity
of latitude 45°, is the same as that used hy the Boston office,
as are the temperature correction tables. A Draper barograph,
multiplying three tines and giviug o continnous record, has
heen in operation sinee May, 1885, Commencing in July,
1885, the recond bas been checked by daily comparisons with
the standard barometer, and the barograph is now so well regu-

luted that the correction is usanlly less than .0) inch. A Rich--

ard aneroid Lavogruph is kepl ready as a reserve Instrument.
Thermometers, Hygromelers, ete.  The ihermometers have
all been vevilied, and the Observatory has Hicks thermometers
with Kew certificates, and others made by Baudin of Paris, as
standlards.  From the north side of the tower, fifteen feet
ubove the ground, is bailt u window shelter, in the construction
of which special paing weretoken to secnve ventilation by mak-
ing the roof double and by setting the shelter six inches ont
from the wall, and to prevent radiation by having double win-
dows.  An isolated shoelter, built according to Frof. H. A.
1lnrzen’s specifications, shows seldom a diference of 1°, except
doring rapid changes of femperatare, when the wall shelter
is somewhat sluggish. For convenience, thercfore, the Green
wet and dry bulb and maximum and minimum thermometers,
together with the Richard thermograph and registering hygrom-
eter, are Rept in the window shelter. The error of the Richard
thermograph, ascertuined daily by readings with the thermom-
etera, ia ovdinarily less than 1. A Draper metallic thermno-
graph, kept at the base atation, has a somewhat larger error.
A " turnover thermometer * of Negretti and Zambra can be set
to register the tewperature at any pre-determined hour, and




