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ELEMENTS OF
CHEMISTRY

By Harry N. HorLmEs, Professor
of Chemistry, Oberlin College,
and Lours W. Marttern, Head
Teacher of Chemistry, McKinley
Technical High School, Wash-
ington, D. C.

The authors maintain that an in-
telligent appreciation of the indus-
trial life of the nation and of the
foundations of world power is no
longer possible without some knowl-
edge of chemistry. Hence, in this
elementary textbook, they set out to
convince the student that his own
personal comfort, safety, pleasure,
health, and well-being are dependent
upon chemical reaction. By the use
of “Problems Yet to Be Solved” the
subject matter is given spice and
interest with the lure of the un-
known and the conviction of the
wonderful service that chemistry can
give to the world.

The textbook has several distinctive

features: organic chemistry, from
carbon to nutrition, is held together
as one section of related effort; prob-
lems dealing with gas law correction
relegated to the appendix to be
selected according to the needs of
the classes; the electronic explana-
tion of valence and oxidation and
reduction are also in the appendix;
considerable space is devoted to the
chapters on fuels and colloidal dis-
persions, extending the treatment of
molecular dispersions on true solu-
tions.
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Prediction of the Planet—Continued

more in the weapon than in the un-
certain bases on which it rests. But
to learn of the general solution and
the limitations of a problem is really
as instructive and important as if it
permitted specifically of exact predic-
tion.

For that, too, means advance.
Summary

69. This investigation establishes
the following:

1. By the most rigorous method,
that of least squares throughout, tak-
ing the perturbative action through the
first powers of the excentricities, the
outstanding squares of the residuals
from 1750 to 1903 have been reduced
71% by the admission of an outside
perturbing body.

2. The inclusion of further terms
yielded solutions in accordance with
the first.

3. Solutions taking the years 1690-
1715 also into account agreed sub-
stantially with those from the years
1750-1903.

4. So did those in which the addi-
tional years to 1910 were considered.

5. The second part of the investiga-
tion, in which the solutions were made
for the second powers of the excentri-
cities as well, gave conformable results.

6. When the probable errors of
observation were reckoned, the out-
standing squares of the residuals of
theory excluding an outside planet
proved to have been reduced by its ad-
mission from 90% to 100% nearly,
the solutions seeming to confirm one
another.

7. Though this would indicate an
absolute solution of the problem, it
must be remembered that the actual
as against the probable errors of ob-
servation might decidedly alter the re-
sult; and so might the terms above
the squares in e and ¢’ necessarily left
out of account.

8. The investigation disclosed two
possible solutions in each case, one
with the mean longtitude of the epoch
around 0°, one with it around 180°;
and that this duality of possible place
would necessarily always be the case.

9. On the whole, the best solutions
for the two gave: mean longitude of
epoch around 0°: epoch 22°.1; semi-
axis 43.0; mass 1.00; excentricity
.202; place of perihelion 203°.8 helio-
centric longitude July 0, 1914—84°.0:
mean longitude of epoch around 180°:
epoch 205°.0; semi-axis 44.7; mass
1.14; excentricity .195; place of peri-
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helion 19°.6; heliocentric longitude
July O, 1914—262°.8: the unit of mass
being 1/50,000 the mass of the Swun.

10. It indicates for the unknown a
mass between Nepiune’s and the
Earth’s; a visibility of the 12-13 mag-
nitude according to albedo; and a disk
of more than 1”7 in diameter.

11. From the analogy of the other
members of the solar family, in which
excentricity and inclination are usually
correlated, the inclination of its orbit
to the plane of the ecliptic should be
about 10° This renders it more diffi-
cult to find.

12. Investigations on the perturba-
tion in latitude yielded no trustworthy
results. This is probably because the
excentricity as well as the planet’s
other elements enter as data into the
latitude observation equations.

13. The perturbative function is not
discontinuous at the commensurability
of period points, a fact hitherto in doubt.

14. That when an unknown is so
far removed relatively from the planet
it perturbs, precise prediction of its
place does not seem to be possible.
A general direction alone is predictable.
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New Comet
EYER’S comet, discovered on
March 11 by an astronomer at
the Hamburg Observatory in Ger-
many, has been observed by Prof.
George Van Biesbroeck, at the Yerkes
Observatory, Williams Bay, Wis.
This announcement was made by the
Harvard College Observatory.

Prof. Van Biesbroeck observed it
on the night of March 13. Then it
was in the constellation of Auriga, the
charioteer, now high in the southwest-
ern evening sky. Astronomically, its
position was 6 hours 5 minutes 10 sec-
onds right ascension and 33 degrees
25 minutes and 14 seconds north de-
clination. It is still moving north-
wards, and is of the tenth magnitude,
visible only in a medium-sized telescope.

According to word received at the
Harvard Observatory from Europe,
it has been found that photographs of
this part of the sky made by Prof.
Prager at the University of Berlin’s
Observatory also showed the comet,
though it was not recognized until Dr.
Beyer’s discovery. These early posi-
tions, however, will greatly aid in cal-
culating the comet’s path. Three
separate observations are required to
compute an orbit, and the farther apart
they are, the more accurate is the

result.
Astronomy
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