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D Freedman

Leo Holcomb

J E Mellish
Mellish/Prahl
A Prahl

'x‘ J Slater

CORRESPONDENCE

I P Church
D Freedman

Leo Holcomb

F C Leonard
H M Lethert
J E Mellish

Cleveland i5
26
Decatur
277
20
4
Cottage Grove 25
20
Milwaukee 2
7
12
27
Leigh, Lancs 12

Feb
May
Mar
Mar
May
Jun
Feb
Mar
Apr
Apr
May
May
Mar
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Cleveland 24
: 5

18

21

s

12

23

Decatur 19
15

i

13

2

Chicago 20
St Paul, Minn 10
Cottage Grove 22
28

4

7

17
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?
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9
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28
5
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Jan
Jan
Jan
Feb
Feb
May

Jun
Jun
Jun
Jun
Jul
Jud
Jul
Auqg
AuQ
Aug
Sep
sep
Sep
oct
Nov

Nov
Nev
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1909
1909
1909
1909
1909
1909
1909
1909
1909
1909
1909
1909
1909
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108
1909
1509
1909
1909
1909
1909
1909
1909
1909
1909
1909
1912
1909
1908
1908
1908
1908
1908
1908
1908
i9u8
1908
1908
1908
iUt
1908
1908
1908
19U8
1908
1908
1908
1508
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telescope making
telescope making

telescope making

S. P. A,
telescope making
visit Barnard
telescope making
telescope making
observing
telescope making

postcard

N



20 Nov 1908
26 Nov 1908

6 Dec 1908
11 Nov 1508 ? postcard
20 Dec 1908

4 Jan 1909

27 Jan 1909 observing
20 Feb 1909

1 Mar 1909
1i Apr 1909

1Z2 Mav 19U9

£5 May 1909

A Prahl Milwaukee 19 Jun L1308 telescope maklng

2/ Jun 1908

19 oct 1yus

8 Nov 1908

19 Nov 1908

4 bec 1908

10 Dec 1908
14 Dec 1908

22 Dec 1908

3 Jan 1909
22 Jan 1909 observing
31 Jan 1909

11 Feb 1909 2

10 Feb 1909

17 Feb 1909

24 Feb 1909
22 Mar 1909

4 Apr 1909

11 Apr 1909y

20 Apr 1509

25 Apr 1909

10 May 1909

£ZU May Lyuy
31 May 19039

G W Ritchey Mt Wilson 19 sep 19Ub teiescope making
16 uct L1908

H L Schall Decatur 3 Mar 19U9
4 Apr 1909

J Slater Leigh, Lancs 28 Feb LYUY telescope making

Spencer Lens Co Buffalo 12 May 1906 purchase eyepece
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IRVING P. CHURCH, C.E.

PROFESSOR OF APPLIED MECHANICS AND NVBRAUL!C.,;";' - CORNELL UNIVERSITY.

COLLEGE OF Civil ENGINEERING,
CORNELL UNIVERSITY.

Ithaca, N. V., Dec. 21 1910

Mr. A.K.BRassard
Toronto, Ganada

Having read your interesting note in
the Popular A4stronomy journal describing your

observations with a 4 1/2 inch reflector wuhich

cost only one dollar, I téke the 1libsrty of

writing you to inquire bhow one can construct suchj
a good instrument as younrs must be at so low a
cost,

Should you bhave time to write me a fexw
nords on the matter I should be greatly indebted.;

I enclose a directed envslopejbut unfortunateﬁ
ly have no Cana&ian stareps to send on for re-
turn postags

Hewtonian or Gregorian arrangement of eye-

plece 7
Very respectfully yours

9 Q Cherid.
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REPRINTED FrRoM POPULAR AsTRONOMY No. 187.

The Socicty for Practical Astronomy.—This is the title of an
association of astronomical observers, which was founded by the writer
early in the year 1909, but not until now well known to the general public.
The organization is a society chiefly for amateurs, and made up of amateurs
largely, though we are glad at any time to welcome professionals who may
care to join with us. It is our hope to bind together in one strong society all
of the astronomical amateurs in America and elsewhere, and in this way
encourage and help to promote amateur work in general. Among other good
features, this will afford an excellent cpportunity for amateurs to getin touch
with one another and codperate for a mutual advantage.

The official organ of the Society is a little journal known as “The Monthly
Register of the ‘S, P. A.,’”” which has been running for over two years, but
which has not, until the March, 1911, issue been printed and given wide circu-
lation, and only since this issue has the organization been given any publicity
to speak of. This paper is.at present to be published eight or nine timesa
year; it is contributed to by the members of the society, and published by the
society. It is hoped to in time gain for ‘‘The Monthly Register’ the reputa-
tion of a paper expressly for the Amateur Astronomer, and maintained almost
wholly by him. Although our little periodical has had, so far, only two-
prmted issues, it has met with the most encouraging response and enthu-
siasm on the part of many who have seen it, and it has been spoken of as
being *‘a long-felt want to the Amateur Astronomer”. We are anxious that
all who are interested in the Society or in its magazine should see the latter,
and I shall be glad to send sample copies of our next issue to as many as
will send me their names and addresses.

The aim of the Society for Practical Astronomy is the advancement

. of, and codperation in Practical Astronomy. We are very anxious to
admit many new members into this association at present. The only
requirement for entrance is that one be a fairly regular observer who is
willing to contribute the results of his observations to *'The Monthly Register,”
as often as'possible, and the only charge for membership in the Society is the
subscription price of the paper, which is, to members, $1.00 per year, (to non-
members, $1 50) !

Copies of the last two numbers of *“The 'Vlonthlv Register” have been sent
very generally throughout the United States, in the hope of mtereetmg our
amateurs in the Society. 1extend a free and hearty welcome to all of all my
fellow-observers, and will be glad to hear from any who care to join the ranks
of the “S.P. A"

The membership of our organization is now ‘rather small, but it is
rapidly growing. At present we have ecighteen members, (most of these
having been admitted since our last March issue of the paper), but we
expect to have many more in the near future. = The officers of the.
Society for Practical Astronomy are as follows: Frederick C. Leonard, Presi-
dent, John E. Mellish, Secretary, Horace C. Levinson, Treasurer, Rucl W.
Roberts, Organizer and Lecturer.

Before closing this communication, I wish to add further that we want to
make this one of ‘the strongest and largest amateur astronomical organiza-
tions in existence, and that we invite members from all over the world to join
our ranks; we can make this society what we desire to make it only through
the help of the many amateurs who are so willing to do all they can to advance
Practical Astronomy, therefore, let us ask them all to join this association so

that their combined efforts may result in promoting this sublime science to
even a still greater degree than formerly.
FrEDERICK C. LEONARD.
Director, Leonard Obs'y., 1338 Madison Pk.,
Clncago, 1L, June 17
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Toronte, C=n.

Dear Siy:--
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Referring 10 yours of the 1Yth inst., 1 @ inclosing =2 deceriot-

ive eireul=mr telling =2bout the S. tor P. A. Although ths eireal=zr is
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soiewhar ouv-ci-ante, Yvet it wlli give you =2 general iaex
ure of oﬁr work in this orgznization. At_pfes:rz, weg have nezrly 80
leibers Living in aii pz2rts of the U. S., in Cznzad2, Lngland, ﬂoqman-
1=z, Itaiy, New /ealand, Australilz, and the Philipeine Is. A nsw fezt-
ur; in thils soceiety is the "Ooserving Sections' to eneourzge systehat-
1¢ 0CSSAVRLLON ZaionE the inempers of the S6eiety; we bave eight ooser-
Ving sc tiong, éne for eveéry nranch of ObsS2TVATIOoN2L ASLIONGCHY .

;Ouf caper, Toe MONTHLY RaGISTaR, has been printed ever sineg 12st
Narcnj i1 is the onliy otfieil=i journzl of the =2ssociziion =and 1s de
voted eniircly tO thc interasts 6f the amateur 2astronciner. I will t=ke.

pleagdie 1n seelng that you get 2 s=mple cony of the nexi issue of

Trusting vou will eare to join our sociletwy, I =i,

Very trily YOurs,




WHAT WE KNOW ABOUT THE SUN

BY PROFESSOR T. J. J. SEE

OF THE NAvVAL OBSERVATORY, MARE ISLAND

WHAT THE MOST RECENT OBSERVATIONS AND DISCOVERIES
HAVE REVEALED AS TO THE NATURE OF THE GREAT CELESTIAL
BODY ON WHOSE LIGHT AND HEAT LIFE ON OUR EARTH
DEPENDS;HOW LONG WILL THE SUN LAST?

I’I‘ probably does not occur to a child, time of revolution of the companion,
or even to the average man or which moves in an orbit larger than
woman, that every star which we behold that of the planet Uranus, and com-
in the firmament on a clear night is a pletes a revolution in eighty-one years.
3 .~ ¢ flaming globe of the same order of size
and mass as our sun. Yet this extraor-
dinary result has been established by It is only in the case of binary sys-
astronomical measurement, and is proved tems that we know the mass of any star.
beyond doubt by several independent When the parallax is known, and we
lines of investigation, all of which are can find the, dimensions of the orbit
based on exact methods. : compared %d"'those of our planets, the
To know the intrinsic brightness or time of revolution, according to Kep-
light-giving power of a star, we have ler’s law, jgives the attraction exerted by
to measure its parallax, which gives the one body on the other, and hence the
number of times its distance exceeds mass of the system compared to that of
that of our sun. The great German as- the sun and earth. ~
tronomer, Bessel, of Konigsberg, first Another neighboring star of great in-
measured the parallax of a star in the terest is Sirius, the great dog-star, which
year 1838, choosing for this purpose the the Greeks and Romans described as
double star known as 61 Cygni, one of. red in ancient times, but which has
our nearest neighbors in the sidereal uni- since changed its color to a brilliant
verse. white. It is half a million times far-
The intensity of light varies inversely ther away than our sun, and gives about .
as the square of the distance. Accord- sixty times as much light. This star is
ingly, when the distance of a starkiﬁ&_also a binary system, the principal com-
known it is easy to compare its light®¥8" ponent having twice the mass of our sun.
that of our sun, if the relative amounts The companion is extraordinarily dark,
of light given by the sun and star have being half as large as the chief star,
been found by exact photometric meas- but giving only one-ten-thousandth part
k urement. So far as our knowledge goes as much light.
; at present, the nearest of the fixed stars The star of greatest intrinsic bright-
¢f-is ‘Alpha Centauri, a double body in the ness yet known is the great southern
southern hemisphere, with two equal star, Canopus, which is estimated to out-
decp-yellow components, each of about shine a thousand suns as bright as ours.
the same brightness and mass as our It is just visible in our Southern States.
own sun. The distance of' Alpha Cen- .
" tauri is two hundred and seventy-five THE LORD OF THE SOLAR SYSTEM
thousand times the sun’s distance, and From these illustrations it will be
its mass has been calculated from the seen that our sun is not a conspicuous

OUR STUDY OF THE DOUBLE STARS
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star in the Milky Way; yet it is of re-
spectable mass and brightness, perhaps
about an average of all the stars so far
investigated. For us, however, the sun
is the all-important body, the centbf of
the solar system, which it lights and
dominates with more than autocratic
sway. It has seven hundred and forty-
six times the mass of all the planets
combined, and three hundred and thirty
thousand times the mass of the earth.

The distance of the sun is about
ninety-two million miles—as much as a
rapid train, traveling day and night,
could traverse in about two hundred and_
fifty years. Its diameter—is about eight
'Tﬁx—ﬁv'd%ﬁnd sixty thousand miles, so
that the train might run a whole year
without traversing the distance from
the sun’s surface to its cen These
figures give us some idea of the great
luminary’s amazing size, and yet it is
so far away that it appears small when
we behold it in the sky.

Since the sun is so immense, and all
heat, light, life, and motion upon the
earth depend upon its radiation, is it any
wonder that many nations of antiquity
worshiped the glorious orb of day as a
god?

Though our sun is the centgr of the
planetary system, it is not fixed, but
moves like other stars, the path of the
entire system being djrected toward the
constellation Hercules. This motion of
the solar system was discovered by Sir
William Herschel, more than a century
ago, and has since been confirmed by a
number of astronomers working by va-
rious methods. At present, Professor
Campbell, of the Lick Observatory, is
reinvestigating the solar motion by
means of spectroscopic observations of
stars taken in both hemispheres. A
branch observatory at Santiggo, Chile,
is generously maintained for this pur-
pose by D. O. Mills, of New York. The
work promises to be of great importance
to astronomical science.

THE CAUSE OF THE SUN’S HEAT

The ancients considered the universe
to be made up of four elements—water,
air, fire, and earth; and the sun was re-
garded as a globe of fire. It was not
till the year 1854 that the theory of the
sun’s heat was established on a correct
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basis. At that date Helmholtz showed

that the energy radiated away must be
derived mainly from the potential en-
ergy given up by particles in falling
toward the sun’s center under the force
of gravity. The sun’s attraction is
twenty-eight times that of terrestrial
gravity, and this powerful force acts
upon a mass three hundred and thirty
thousand times that of the earth. The
result is the development of correspond-
ingly enormous mechanical power in the
condensing mass of the sun.

On the earth, one pound of water has
to fall through seven hundred and _
seveniy-two feet in order fo produce.
gnough heat to_raise the temperature one..
degree _Fahrenheit. On the sun, the
same heat would be developed by a fall
through only about twenty-eight feet.
The cause of the development of so
much heat in the sun is therefore—
obvious. -

HELMHOLTZ AND HIS SUCCESSORS

Helmholtz showed that if the sun be
of uniform density throughout, the con-
densation under gravity would produce
enough heat to raise the temperature of
an equal mass of water about twenty-
seven million degrees centigrade. As it
was shown by Pouillet’s experiments on
the sun’s radiation that enough heat is
lost in a year to cool an equivalent
aqueous globe one and one-quarter de-
grees centigrade, it follows that all the
heat produced in the condensation of the
sun would only last some twenty million

. years if the radiation continued at the
present rate throughout that period.

Helmholtz's theory of the sun has
since been materially extended by Lane,
Ritter, Lord Kelvin, Perry, and the
writer, all of whom treat the sun’s body
as entirely gaseous. Lane first suggested
‘that the intense heat operating in this
flaming globe might split up the solar
molecules into single atoms; and the re-
sulting monatomic theory has recently
been extended by the writer. The pres-
ent state of our knowledge of the sub-
ject may be summed up as follows:

On the basis of known laws and exact
mathematical methods, it is proved that
the density at the sun’s center is exactly
six times the mean density, which is one
and two-fifths times that of water, ma- -




WHAT WE KNOW

king the central density about eight and
- a half—slightly exceeding that of iron.
In the outer part of the sun’s mass the
density is so slight as to be almost.im-
perceptible. At the surface of the pho-
tosphere the gas is much rarer than
atmospheric air, so that the radiation

from below is driven bodily through’

the overlying layers with no more loss
than the sun’s rays suffer in passing
through the ecarth’s atmosphere on a
clear day. Even at a depth of one-tenth
of the distance to the center, the sun's
density is only one hundred and fifty
times that of atmospheric air, and the
intense heat and dazzling glare of light
would pass through such a medium al-
most unobstructed. Hence, we see that
the heat is supplied by direct radiation,
like the sunlight in passing through our
own atmosphere, and not by * convec-
tion currents,” as was formerly stated in
numerous text-books.

THE THEORY OF CONVECTION CURRENTS

In the older theory of convection cur-
rents, it was supposed that a current
made up of gases which had been
chilled by exposure to the cold of space
sank down into the sun’s globe, while
hot currents came up side by side to
bring forth the new supply of heat re-
quired to maintain the dazzling bril-
liancy of that body’s surface. This
would imply that the sun’s mass is
everywhere divided into a system of
double tubes, as it were, with hot mat-
ter ascending in one and cold matter
descending in the other. But the pres-
sure throughout the sun is enormous,
and the friction of these supposed an-
tagonistic currents would be so great
that we now Dbelieve no such artificial
convective system to be possible. Direct
radiation does away with all this com-
plicated machinery.

I have calculated by rigorous proc-
esses the average rigidity of all the lay-
ers of the sun, and have shown that the
mean rigidity exceeds that of nickel-
steel more than two thousand times.
The interior of the sun, it may-be in-
ferred, is undisturbed by the explosions
of its outer layers. The immense
tongues and sheets of flame which as-
tronomers see rising above the sun’s sur-
face are carried upward, partly by ex-
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plosive forces, and partly by the repul-
sion of the sun’s light acting on the
small particles of which these promi-
nences, as they are called, are composed.

The repulsion of small particles by
waves of light was predicted by Clerk
Maxwell from mathematical considera-
tions about 1873, but it was not till a
few years ago that the prediction could
be actually verified by laboratory ex-
periments with a radiometer. The effect
of this light repulsion is seen in the rays
of the corona during a total eclipse;
and the same cause is always powerfully
active at the sun’s surface, where much
fine matter is suspended, as it were, the
repulsion of the sun’s light just bal-
ancing the enormous force of gravity
tending to draw the particles back into
the flaming globe beneath. These ef-
fects have been especially studied by the
famous Swedish physicist, Arrhenius,
whose work ought to be of great value
to us in the future study of the sun.

WILL THE SUN DIE OUT?

Returning now to Helmholtz's theory
of the sun’s heat, we may remark that
it has recently been shown that the in-
creasing density toward the center of the
body increases the total production of
heat throughout all past ages by forty-
three per cent above the figure calcu-

lated for the simple case of uniform -

density. . This would raise an equal

mass of water to forty million degrees

centigrade, instead of twenty-seven mil-
lion, as estimated by Helmholtz in 1854.

Morcover, extending a theorem first
derived by Ritter, I have proved that
more than half of the sun’s heat from
the beginning is still stored up in its
flaming globe, and thus made available
for radiation through future ages. This
accumulated heat, in connection with
that yet to be produced by future con-
traction, assures us a future supply of
energy three times as great as that re-
quired for the whole past activity of the
sun. So far from approaching extinc-
tion, therefore, our sun is still in its
youth, with the zenith of its glory far
in the future. We need have no fear
that it will soon die out and leave our
world cold and wrapped in the darkness
of everlasting night.

From the known rate of the sun’s ra-
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diation, as measured by Langley, we
scem absolutely assured of a future
duration of at least thirty million years;
and if the radiation be at a smaller rate,
it may amount to no less than three
hundred million years.- In any case, the
sun's future is to be estimated only in
periods representing immeasurable ages,
and we may confidently conclude that
the end of the progress of mundane
development is not in sight.

THE VAST OUTFLOW OF LIGHT AND HEAT

Assuming that the sun is made up of
single atoms, I have calculated that the
annual shrinkage of the radius is
seventy-one meters, or two hundred and
sixtcen feet; at this rate, the alteration
in the sun's diameter would just become
sensible to the naked eye in a million
‘years. This small descent of the sun’s
matter toward the center keeps up all the
enormous outflow of light and heat
which warms the earth and other mem-
bers of the planetary system. It would
melt a layer of solid ice all over the
sun's globe about fifty feet thick per
minute.

The energy given out each minute by
each square meter of the sun’s surface
would be capable, upon our earth, of
lifting a ton to a height of about three
hundred and thirty miles; which affords
us an idea of the enormous work done
by the sun each day that he illuminates
the earth. And such are the wonderful
laws of the sun's activity that his glo-
rious light will shine throughout the
coming millions of years with undimin-
ished splendor, and with the steadiness
and uniformity required for the pres-
ervation of life upon our planet. An
interruption of the sun’s radiation for a
few days would give the earth an arctic
aspect; in a few weeks our lakes and
rivers would freeze over, and before
many years had elapsed even the oceans
would have frozen solid, and all life
upon our globe would be at an end.

THE RADIUM HYPOTHESIS

Since the discovery of radium, many
physicists have supposed that it might
exist in the sun and stars, and might add
greatly to the radiative vitality of these
Juminous masses. But this now seems
more than doubtful. Radium is not yet
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understood, though it appears to be a
temporary form of matter, decaying in
some twenty thousand years. In a re-
cent letter to the London Times, Lord
Kelvin reiterated his belief in the gravi-
tational theory of solar energy. A simi-
lar conclusion had been previously
reached by the writer. So far as we
can now see, there is no evidence that
radium is an important cosmical agency. -
It is proved to exist in the earth’s crust
in large quantities, yet it does not pro-
duce eruptions of volcanoes, nor any
similar phenomena, and seems generally
to be in a dormant state. We must, there-
fore, explain the light and heat of the
stars by the force of gravitation acting
upon gaseous matter reduced by intense
heat to the state of single atoms.

_ It is the storage of heat in the sun
and stars that gives them their intense
brilliancy. If there were not a secular
process of accumulation the temperature
of the heavenly bodies would not rise,
and the unspeakable glory of the star-
lit firmament on a clear night would be
replaced by the monotony of impene-
trable blackness.

THE PHENOMENA OF SUN-SPOTS

Let us now consider the sun’s surface.

~ The spots that are so prominent a fea-

ture of it were first discovered by Gali-
leo, in the year 1610, soon after the in-
vention of the telescope. They have been
diligently studied by many astronomers
of the past three centuries, but are not
yet fully understood. Galileo noticed
that they appear to revolve in about
twenty-eight days, and correctly inferred
that the sun rotates on its axis in that
period. Others have since studied their
movement much more in detail, and
have found that the equatorial region of
the sun’s surface rotates more rapidly
than the regions about the poles. The
swifter motion of the equatorial zones
gives rise to whirlpools, or vortices, in
higher solar latitudes, and no doubt the
spots depend in some way on these dif-
ferences in velocity of rotation.

Dr.-W. E. Wilson, in Ireland, seems
to have proved that the spots are hotter
than the average of the solar surface.
As seen against the bright background
of the photosphere, they look dark, and
they were formerly supposed to be
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cooler than their surroundings, but this
view is now_abandoned.

We often hear prophecics of the bale-
ful influcnces excrted by great sun-spots,
which are supposed to portend all sorts
of disasters, from the failure of crops
to the production of earthquakes. Of
course, there is not the slightest founda-
tion for any such alarms. The regions
about the spots are proved by the re-
scarches of Mr. Maunder, of the Royal
Observatory at Greenwich, to disturb
the magnetism of the earth, as if some
electric charge was being driven from
certain regions of the sun to our globe;
but beyond slight tremors of the mag-
netic needle, no ill effects can be
ascribed to sun-spots. The disturbance
of the earth’s magnetism is probably due
to electrically charged streams of fine
particles of matter expelled from the sun
through which the earth passes at certain
times.

About 1840, the spots were found, by
Schwabe, of Dessau, to be periodic, and
their period has since been fixed at about
eleven years. At one time they become
so numerous that there is a maximum,
at another they fall off till there is a
minimum; but the cause of their
changes remains unknown. Nor have
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we yet been able to trace to these varia-
tions any climatic disturbances of meas-
urable magnitude.

THE WATCHERS OF THE SUN

The greatest mechanical aid in study-
ing the surface of the sun is photogra-
phy, which enables the investigator to
record solar phenomena with accuracy
and rapidity. The sun is now photo-
graphed on every clear day at many
observatories—Greenwich, South Ken-
sington, Potsdam, Meudon, Washington,
the Yerkes Observatory, Mount Wilson
(California), Madras, and other places.
Some of the pictures are six inches in
diameter, so that all the spots and other
irregularities on the solar surface are
clearly shown.

From the foregoing brief account it

“will be seen that steady progress has

been made in the study of the sun, and
that the discoveries of our time compare
with those of any former age. Yet
much more remains to be done, and it is
gratifying to find that many earnest in-
vestigators are devoting their energies
to those solar phenomena which are so
intimately connected with the conditions
required by the life of men, animals, and
plants upon our globe.

THE LIGHT BEYOND

SWEETHEART, good night!
The day’s long hours are past,
And twilight shades, at last
Closing around us fast,

Shut out the light.

Sweetheart, good night!
The winds of autumn sigh,
And from her throne on high
Through cloud-rifts in the sky

The moon shines bright.

Sweetheart, good-by !
The summer days are dead,
The trees their foliage shed,
And where our footsteps tread
The red leaves lie.

Good-by awhile!
The light will dawn at last
On hearts in love bound fast,
And o'er the buried past
Heaven yet may smile!

Eugene C. Dolson




RAT

BY HARVEY WICKHAM

ILLUSTRATED BY GEORGE WRIGHT

EEING the reward of his tireless
patience, Gidman gave a grunt of
satisfaction. Long, bristling hairs that
had trembled at the mouth of unguessed
labyrinths in the corner were being fol-
lowed by a sensitive nose and a pair of
beady eyes as a drab shadow stole across
the floor.

“ Come ‘here, Rat!"” he called.

His voice, stiff from disuse, was gruff,
and even the hollow response of the cell
seemed lethargic and unwilling. It was
at least a year since man had spoken
there.

The rat, exhausting its last atom of
courage in a dash for the outstretched
palm, was gone before the echo. The
unwonted sound had startled it like a
closing trap, but even fright could not

snatch the bit of cheese it lugged val-.

iantly away.

Left alone, Gidman finished his morn-
ing’s platter of food—a quarter-loaf of
bread, some curd, and a tin of tepid
coffee—eating with surly haste. VYet,
as he thought of the tiny thief that had
risked its neck for a titbit, a smile strug-
gled with his heavy lips. Such greed
and enterprise insured a return.

Breakfast over, he began to watch the
sun-disks which the window-bars mul-
tiplied in vague symmetry upon the wall.
What ailed the man? Years ago he had
learned to turn his back to the light
when brooding upon his plans. Now,
it was an hour before the brain took up
the thread, to weave and unravel and
weave again its terrible web.

Gidman’s musings were interrupted-

when he became aware of something
forgotten.  Shuffling to the wall, he
carefully counted a series of short up-
right lines that had been scratched upon

the moldy planks. Then he counted a
much longer series of crosses, extending
to the left and half-way round the cell.
There could be no mistake. He had
neglected the first duty of the day—
which was to convert one of the straight
lines into a cross. This work hastily

_performed with an wuncut thumb-nail,

thirty uncrossed lines remained. They
were his calendar, marking the approach
of coming release.

When new to the cell, he had found
absorbing occupation in making this
measurer of his punishment. He had
counted and recounted, so as to preclude
error. Eight times he drew three hun-
dred and sixty-five straight lines upon
the planks, and though he could not
multiply, he was certain of the result.
In the friendless darkness he had deter-
mined what would happen when the final
cross was drawn. First would come the
long walk to Chilquias, taking his first
day of liberty. There he would make
inquiries—would find Rosenthal. And
then ?

For twenty years—from the day his
mother had turned him from the hovel
where he had caught his first unblessed
glimpse of the light to the time that a
misguided judge had saddled him with
another’s crime—the material had been
gathering for the answer. In the lone-
liness of a Mexican frontier prison the
answer had been articulated.

Crossing out the line which Rat had
so nearly led him to forget, Gidman re-
sumed his routine. He caught hold of
the grating of the narrow window and

.crept time after time up the side of the

cell, his bare feet clinging to the planks,
giving him the semblance of a monstrous
spider, his biceps knotting, his hands—
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WL BRUSH EARTH

~ Prof.  Burkholter Predicts
\S\ Dazzling Display of Fire-
< works For Pacific Coast,

i

| "5 ASTRONOMERS TO GATHER|
{ ', Preparing to Witness Phenomenon
r§ © Which Will Occur Next May— |}
;:, Decline to Discuss Results.
NN
1 Oakland, Cal, Jan. 4.—Halley's f“

3 comet will give the Pacific coast a
E close brush this year on May 18, be-
tween the hours of 4 and 10 o'clock
p.m. and the *“brush” will be some-
thing spectacular, says Professor |k
Charles Burckhalter, of the Chabot
observatory, because the ecarth wm1
E pass through the last third of the
20,000,000 mile tall of the celestial
visitor, and the result ought to be as
. dazzling a piece of heavenly fireworks
as this generation ever witnessed.
‘Tho news that Halley's comet will
bLe seen only on the Pacific coast has
not hitherto been given out, although f.
the fact has been known for some time |k
to the astronomers of the world, many
of whom will journey to (California to
be on the scene when the great phe-
‘nomenon takes place. :
In discussing the comet the Oakland
astronomer says: “Astronomers Cro-
melin and Cowell, of the royal ohbser- |f
yvatory at Greenwich, have probably
made the most exhaustive researches
into the history of the comet. They
have worked from a mathematical
standpoint in order to calculate its
periods—a period being the time it
takes for a comet to travel from the
point nearest the sun to complete its
orbit and to return to {ts original
starting point. ,
Good Observations Possible.

“The comet is very near the calcu- §
Jated position at the present time, and |
there is no reason for believing that
the work of Cowell and Cromelin will §
need much, if any, revision. It is un- }k
fortunate that the sun will be rather
low ,but it will still, be of sufficient §
‘altitude to make good = observations E
possibla. Should the transit take place
as predicted, it will last about an hour, §
and should the comet cross the sun’s |
disc centrally it will give the visiting F
astronomers a splendid opportunity to }
study a comet under the most favor-
able conditions. )

“Another feature of the visit lles in %

the fact of the nearness of the comet
to the earth, & distance of 14,000,000
miles. As the tall of the comet should
i . be about 20,000,000 miles long, and
K pointing directly away from the sun,
. it will doubtless be encountered by the
<l-n,rt,h, 'b'ut on that point I have nothing ¢

0 sy
The astronomer Insists that he has
“nothing to say” about so dramatic a f
situation, fraught not only with awe-
in.spu‘iug' possibilities to the dwellers
of t}gc globe, but fraught as well wita ¥
possibilities of tragic moment. Whe-
ther or not thoe e€arth’s dive through
the comet’s tail will mean anything
more than a dazzling starry spectacle |
Professor Burcihalter will” not pre-
g dict. He only sauys: “Wait and see.” i
H
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4 )‘.903 ' CARNEGIE IN.T}TUTION OF WASHINGTON

MOUNT WILSON SOLAR OBSERVATORY

PASADENA, CALIFORNIA

‘September 19, 1908.

Mr. A. R. Hassard,

Federation Life Bldg.,

Toronto, Canada.

My dear Sir:

I have your letter of September 10th in regard to your 9-1/2-inoh mirror.
Your information concerning the appearance of the eye-pliece image give# by a
paraboloid inside and outside of the center curvature is entirely erroneous; it
is only with the spherical mirror that this appearance should be the some in-
side and outsids. My advice to you is to abandon the full sized tool cut out
to give an excess of action at the center, make a full sized normal tool (that
is, with équal'squares of pitch or rosinkall over) and bring the surface back
to a perfectly spherical one. Tﬁis, of course, you éan test easily. Then
neke a tool.4 inches in diameter for parabolizing. The aofual'tima of rubbing
required to parabolize your 9-1/2 spherical mirrqr with such a tool should not
be more than half an hour of light rubbing, although, of course, you will have
difficulty in diétributing the rubbing correctly in the different zonss. We
recently had an 8-1/2-inch mirror to parabolize here, ahd this was accomplished
by one of our young boyé (after the perfoct svherical surface was obtained)
in ezactly 15 minutes of actual rubbing with a 3-1/2-inch diameter paravoliz-
ing tool. This rubbing was distributed over three runs of 5 minutes each,
hanging the glass up and allowing it to stan@ for two hours in the intervals,
so as to be sure that it ceme bgck to normal figure after eéoh'ﬁ minute's work,
and then measuring the zones carefully. We took straight strokes across thé
conter at first, then gave moro and more side throw for the remaining time,

g0 that the tool worked on long chords insteud of on the diameferq of the
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ir, Hassard, 2.

the successive zones, unless, indeed, you have a full sized plane mirror to

You should understand that everything depends upon the optical tests of

- test your parabola in the mamner desoribed in my Smithsonian book published

’__ in 1904. It is folly to expeot to obtain a perfect parabola without one or

| the other of these tests. 1In testing the 8-1./2. inch we xnéda three diaphrams,
i one exposing a central 3-inch cirole, another a zone 1/2 inch wide around the

ﬁ{ { edge, and a third vintemediate. You will probably have to bring your mirror

% back to a spherical surface several times with your full sized normal tool

},i: ] bsfore obtaining a figure in which these zones will measure exmctily as they

g should. You will find the formula for this.algo in my Smithsonian book.

Jl Very truly yours, .

| i P. 8. Do not hesitate to write me again if I can give you eny further advice.

[ CARNEGIE INSTITUTION OF WASHINGTON
MOUNT WILSON SOLAR OBSERVATORY -w ..

PASADENA, CALIFORNIA

o
S

Ta%

.

Mr. A. R. Hassard,

Federation-Life Bldg.,

Toronto, Canada.
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I anm in receipt of your favor of the 7th inst.,, for
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