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diaphragm increases, in fact, the general sharpness of
the images by correcting certain aberrations and es-
pecially by increasing the depth of focus, but if the
central part of the image is considered, and admit-
ting that the objective is already sufficiently corrected
for aberrations, it is found upon enlarging the image
considerably that its precision is greater as the open-
ing of the objective is larger. The experiments show,
in general, that when it is desired to obtain an image
of great precision which may be considerably enlarged
it becomes necessary to use plates which have no ap-
preciable grain, such as those of the Lippmann pro-
cess, to use the best possible arrangement for obtain-
ing the focus, also to be assured of the value of the
objective, especially as to the corrections of aberra-
tions, and when a chemical focus is found, to allow
for this. If the aberrations are sufficiently corrected
in the lens, the maximum opening should be used.
— -

THE HEAVENS IN JUNE.

BY HENRY NORRI% RUSSELL, PH D.

The finest region of the sky which is now visible is
that near the eastern horizon. It contains the bright-
est part of the Milky Way, which is here divided into
two parallel streams, and diversified with many knots
and patches of unusual brightness. At our usual hour
of 9 P. M. on June 15 it is well clear of the horizon.
Along its course lie a number of conspicuous con-
stellations—Cygnus in the northeast, Aquila south of
it, and Scorpio low in the southeast, not yet com-
pletely risen. Lyra and Hercules are higher up in the
east, and Ophiuchus fills most of the southeastern sky.
Corona Borealis and Bootes are overhead. Virgo is
the most conspicuous constellation in the southwest,
Leo in the west, and Ursa Major in the northwest.
Gemini and Auriga are just disappearing. Draco and
Ursa Minor are above the Pole, and Cassiopeia be-
low it.

THE PLANETS.

Mercury is evening star at the beginning of the
month, and sets about an hour and a half later than
the sun. He should be easily visible after sunset, just
below the bright stars Castor and Pollux. As he comes
into line between us and the sun he disappears from
the evening skies. On the 23d he passes through his
inferior conjunction, and early next month he will re-
appear as a morning star.

Venus is morning star in Aries and Taurus, rising
more than two hours before sunrise.

Mars is morning star in Taurus. At the end of the
month he rises an hour and a half before the sun, and
may again be seen.

Jupiter is in Capricornus, rising before midnight,
on the 1st, and at about 9:30 P. M. on the 30th.

Saturn is on the boundary of Sagittarius and Capri-
cornus, rising rather more than an hour before
Jupiter.

Uranus is in opposition on the 10th, and at his near-
est for the year. At this time he is in right ascension
17 h. 13 m. and declination 23 deg. 6 min. south. He
may be identified with the aid of a star map. Those
without such help may find him by means of Theta
Ophiuchi—a third-magnitude star about half way be-
tween the head of Scorpio and the Milk Dipper in
Sagittarius.

Uranus is about 2 deg. north, and a little west
of this star, and should be directly above it at about
10 P. M. The planet’s pronounced greenish color will
aid in identifying him; but the only sure test is his
motion. By comparing two sketches, made a week or
so apart, of the stars visible with an opera glass in
this region, the planet can be certainly identified. On
account of his low altitude, he is barely visible to the
naked eye.

Neptune is invisible, being in conjunction with the
sun on the 23d.

The asteroid Vesta, the brightest of the more than
400 planets of this group, comes to opposition early
in July, under unusually favorable circumstances,
being just visible to the naked eye.

We defer fuller comment till next month, only not-
ing that on June 26 the small planet passes . .just south
of Saturn, being but half a degree distant, and can
easily be picked up with a field-glass. It is moving
tcward the bowl of the Milk Dipper, at the rate of a
degree in four days.

At four o’clock on the morning of June 22, the sun
enters the sign of Cancer, and, in the language of the
almanacs, “Summer commences.” But at this time
the sun is in the constellation of Gemini, and he will
not enter that of Cancer for a full month to come.
Here is a great discrépancy, which demands explana-
tion. How does it happen that the signs of the zodiac,
while bearing the names of the constellation, do not
agree with them in position?

The ‘fact is, that, when the signs of the zodiac were
named, they coincided with their respective constella-
tions; but, during the 2,000 years .that have passed
since then, the signs have moved, while the stars have
stood still, so that they no longer agree.

The signs of the zodiac have their positions fixed
by the equinoxes—the intersections of the ecliptic with
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the celestial equator. The ecliptic moves but little
among the stars, but the equator shifts its position in
such a way that the equinoxes, carrying the signs of
the zodiac with them, travel entirely round the ecliptic
in a little over 25,000 years.

During the last 2,000 years they have moved west-
ward about 30 deg., so that each sign has ‘“‘backed”
into the constellation which originally preceded it.

Partly on account of the resultant confusion, the
signs of the zodiac are no longer used in astronomical
calculations. Their appearance in the almanacs in the
present connection is the last survival of a method of
reckoning better adapted to the days of astrology than
to the present time.

This change in the position of the equinoxes is
called precession. It is due to the attraction of the
sun and moon on the bulging equatorial regions cf
the earth—which, it is well known, is not exactly
spherical. This action combined with the earth’s
rotation, causes its axis to move, in very much the
same way that gravity, acting on a spinning top,
causes its axis to revolve about a vertical line, instead
of making it fall over.

THE MOON.

New moon occurs on the morning of the 6th, first
quarter on the afternoon of the 12th, full moon on the
evening of the 20th, and last quarter on the afternoon
of the 28th. The moon is nearest us on the 5th; and
farthest away on the 18th.

She is in conjunction with Venus on the 3d, with
Mars on the 4th, with Neptune and Mercury on the
7th, with Uranus on the 20th, with Saturn on the 23d,
and with Jupiter on the 24th.

INSPECTION OF GAS METERS,
BY ALTON D. ADAMS,

Illuminating gas manufactured in the United States
during 1900 had a value of $69,432,682, according to
the Federal Census of that year. Substantially all
of the gas valued at this great sum was measured out
to consumers through meters. These facts are suf-
ficient to show that accuracy in gas meters is highly
important to the public at large.

The office of a gas meter is to automatically record
on its dials the number of cubic feet of gas that pass
through it. After such a record is made by a meter
the consumer is liable to pay accordingly, unless it
can' be demonstrated that the operation of the meter
is inaccurate.

To guard the interests of consumers Massachusetts
has for many years required that all meters, through
which gas is to be supplied to customers of public
systems, be tested and sealed by the State Inspector
of Gas before they are put into use. Moreover, any
consumer of gas from the public supply may apply to
the State inspector to test the meter through which
his gas passes. A meter is considered correct under
the law if it registers within two per cent of the actual
number of cubic feet of gas passing through it.
Meters are owned by the gas companies, and they are
subject to fine if they supply .any meter for the use
of consumers that does not have tne seal of the State
inspector. Meters are liable to get out of order, how-
ever, though once correct, and any company is at
liberty to reinspect its meters as often as it thinks
proper. If a meter tested by the State inspector at
the request of a consumer proves to be correct within
two per cent, the cost of inspection, amounting to about
one dollar, exclusive of transportation charges, is
collected from the customer. If the meter is not
correct the gas company owning it must pay all
charges.

Under these regulations all of the new or repaired
meters put into service by the gas companies each year
are first submitted to the State inspector for his test
and seal. The numbers of new and repaired meters
thus tested before being put into use increased from
13,412 in 1889 to 27,451 in 1895 and 35,319 in 1901.
When any of the new or repaired meters are found
€0 be incorrect they are returned to the companies
that presented them, and must be changed and resub-
mitted. for test before they are used. The rising num-
bers of these tests serve to illustrate the importance
of the work in which the State inspector is engaged.

Besides the meters just considered, the State in-
spector tests many other meters every year that are
complained of as being inaccurate while in use. Rec-
ords of such meters are here presented for each
decade, beginning with that of 1872:

Average Average
Meters Meters Meters
Year Per cent Per cent
Tested Fast Slow Fast Slow
1872 202 8t 32 4.30 9.55
1881 141 41 8B 5.68 6.4
1891 230 52 34 474 -~ 10.03
1901 943 456 (st 4,76 .89

As the law only requires a meter to be correct with-
in two per cent, all of the meters recorded as fast or
slow were wrong by more than that amount. A meter
is said to be fast when it records more gas than passes
through it. A slow meter does not record all of the
gas that passes through it. . The per ecent fast or Slow
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as given is the average of all the meters that were
fast or slow by more than two per cent in each year.

The number of meters tested after complaints has
greatly increased since 1890, being more than four
times as great in 1901 as it was in 1891. The per
cent of fast meters to the total number tested in each
year has also materially risen during the period. In
1891 this percentage was only 22.6, but for 1901 it
stood at 48.3. The ratio of slow meters to the total
tested on complaint has changed at a less rapid rate.
For 1891 this percentage was 14.7, but in 1901 it
dropped to 7.6. During the entire period since 1872
the average percentage of error for meters fast by
more than the legal limit has been between four and
six. For the same years the percentage of error in
meters slow by more than the legal limit has been
as low as 5.02 and as high as 23.60, but shows no
permanent tendency to either increase or decrease.

During the eleven years of 1891 to 1901 inclusive
6,913 meters were tested as the result of complaints.
Of this total number tested, 3,600 meters, or 50.6 per
cent, were correct within the legal limit, 2,680 meters,
or 38.7 per cent, were fast, and 660 meters, or 9.5 per
cent, were slow. Seventy meters, or about one per
cent of the total number, did not register any of the
gas passing through them, and seven meters would
not allow any gas to pass. One meter varied on test
from four per cent fast to eighteen per cent slow.
From this it appears that the number of fast meters
was four times that of slow meters.

The average percentages by which meters are fast or
slow have been taken from the official records, but it
seems clear that the percentages for slow meters have
been computed on an incorrect basis, or at least in
a way liable to mislead. The actual amount of gas
passipg through a meter should be taken as 100 per
cent in every case. If this is done the meter may be
fast by any percentage, but it can never be more than
100 per cent slow. In the official record the amount of
gas actually passing through the meter seems to have
been taken at 100 per cent for fast meters. For slow
meters, however, the record of the meter dials seems
to have been taken at 100 per cent, and the actual
amount of gas- passing the meter divided by the slow
dial record. On this plan, if a meter registers only
one-half of th2 gas passing through it, the meter is
said to be 100 per cent slow, when it is actually only

50 per cent slow. This method no doubt explains the

higher figures of percentages given for slow than for
fast meters, also the cases where meters are said to
be more than 100 per cent slow, which follow:

From 1893 to 1901. inclusive the total number of
slow meters tested on complaint was 577. Of this
number 163 meters were between 2 and 5 per cent,
276 meters between 5 and 10 per cent, and 57 meters
between 10 and 15 per cent slow. The percentages for
the remaining slow meters range from 16 to 237, as
given in the official reports, 7 being above 100.

During the same period, from 1893 to 1901, the
number of meters complained of that proved to be
faster than the legal limit on test was 2,521. Of these
meters, 1,599 were between 2 and 5 per cent fast, 798
were between 5 and 10 per cent fast, 97 were between
10 and 15 per cent, and 19 between 15 and 20 per
cent. Two meters were 20, three were 22, one was 27,
one was 23, and one meter was 36 per cent fast.

1t should be held in mind that all of these meters
were tested by the State inspector before they were
put into use, but subsequently grew inaccurate. What
the conditions of meters may be in States where they
are put into service without officiad test, and where
there is no public inspector to whom consumers can
appeal, may be surmised but cannot be stated.

——— - -——

British trade, which has been somewhat on the
decline for some time past, is now showing a sharp
revival. The trade returns for the year 1901 show
tremendous drops in the imports of certain raw ma-
terials for manufacture, aggregating some $35,000,000.
Especially is this the case in connection with gutta
percha, the imports of which have declined about
40 per cent. The imports of raw materials for textile
manufacture, however, on the other hand, show an
increase of $10,000,000. In the shoe trade there has
been a great increase in exports to British South
Africa, due to the military demands. Elsewhere
there has been a decline. Foreign imports of boots
and shoes, however, have risen in the year from $3,
473,490 to $4,694,565. The returns do not show the
separate countries from which the imports have come,
but doubtless this country has supplied ‘the largest
share. With regard to the exports, the construction
of ships for foreign countries was abnormally heavy.
Healthy advances were also shown in the manufac-
turing of yarns and textile fabrics for abroad. The
foreign demand for apparel and articles of personal
use showed a decided increase. British railroad ma-
terial is again in nearly as good demand as two years
ago. The value of British locomotives sold abroad
is steadily rising, and the demand for English tele-
graph wire has grown by leaps and bounds, having
increased considerably over 100 per cent in two years.
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