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As you enter the grounds of the Illinois Watch Company, Springfield

e

- Accurate Time

"THE old proverb has it that ‘Science isx,

measurement,, and of none of the

sciences is this so true as that of astron-
omy. Indeed, the measurement of time by obser-
vation of the heavenly bodies was the beginning
of astronomy,” writes Prof. Maunder of the
Royal Observatory at Greenwich.

The three most natural divisions of time -are
the year, which is the time the earth takes to
revolve about the sun; the month, which is based
upon the time the moon takes to revolve about
the earth; and the day, which is the time it takes
the earth to rotate on its axis. From this we
see that all our measures of time depend upon
astronomy and that the finding and keeping

. of accurate time as it is done at the lllinois VW atch

Company’s astronomical observatory is one of
its most valuable uses.

The ancients found the length of the year "
by a very simple instrument. This was the
obelisk, a pillar with a pointed top set up on a
level pavement. Such obelisks were common in
Egypt, one of which is now in Central Park,
New York City. As the sun moved in the sky,
the shad)ow of the pillar moved on the pave-
ment, and midday, or noon, was marked when
the shadow was shortest. The length of the
shadow at noon varied from day to day; it was
shortest at midsummer, and longest at midwinter.
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| ‘ a ::\ Twice in the year the shadow of the !
X 'j "5 pillar pointed due west at sunrise, and due east b '
l‘ {1 |l at sunset—that is to say, the shadow at the l
3 ‘ HE beginning of the day was in the same P 3
H straight line as at its ’ .
4{ end. These two days i i - .
" marked the two i u ) «
| | equinoxes of Spring fal ] )
| i and Autumn. By K . ‘
b | i counting the days be- : ; N L :
A ‘ ”l tween the shortest Ny t % 4 | )
H T " shadows—from sum- SRk 8 L0 J - "
: mer solstice to summer ¢ | { Vi ‘ ;
{ I solstice—the ancients S ikl | ‘ , 5
L |l found the length of ‘ o v
: i the year. This we - )
v " find to be 365 days, . _
- |1l 5hours, 48 minutes b %
V and 48 seconds. \ {1
+  These odd hours . N
il and minutes gave the bl
| ancients a great deal L )
1 of trouble and many L &)
i i i deviceswere used ||
i‘ EQUATORIAL TELESCOPE 1'11 b>.' i make the LN ‘! *
| lllinois Watch Company’s Astronomical Observatory | it different seasons O el -
i‘ Springfield, Illinois I come at the same | .
| This magnificent instrument was designed by the watch factory experts, | time year after year. T hisis evident from the fact L
! e L e of thelenses. were: made in the werle L1 thatJulius Caesar found the Roman calendar very B
' | s congeded  marve of accuracy and s considered th finst tlescope " ; much in error. Their winter months came in '1
| §  foeal length of iwelve feet escone is located in the revelving dome of the 1 Autumn and the first of September came at t'he :
{ ‘ll: obs}t‘z:vla“xfrl;a\tjﬁc?eb,o::i.;E;rlfli;ﬁ:??h: a:ﬁ'aonnmcr in charge cordially wel- i:! summer solstice. With the aid OF an Egyp“an |
! o conas il uho WSl o s the wondimefhe e | : astronomer he made the ordinary year contain 4
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: { i } ! i 365 days, but he added one more day to every i !
| L b 1 fourth year, and also made the year begin Jan- }jlf i
i H I 7t }: . Ral {
| i 'I'!J ,! | ;_‘;‘ vary Ist. If the year were exactly- 365 days i ’I P
," | | meo ’{H and 6 hours long, this arrangement would have “ oo
i i 1 + 1 i f
‘: | i‘” I . “ I B beenperfect. But because the odd hours and !'f ) l
! ! ;;‘;Ji I rat i il Ll minutes are a little less than one-fourth of a day, ",i} [ _,
f | H - d , j” the Julian years are a little too long, and the i :
: '!i | Wl ‘1 L calendar fell back about three days every four ‘! ! P
| i“_’} ‘i\‘ [ l- ],:E hundred years. By the time of Gregory XIll in ||| | P
I 4 11| 1582t had fallen back 10 days. In 1759, in E
il 1 ” "'1’ England, the calendar was || days behind but || ’ j
] % ! o ! 0 il |
F 1 , !;‘5 by an act of Parliament the day after September .!1 | o
5 ‘ {If} . "‘I‘ 2nd that year was called September 14th. So ‘| ‘ [
!;. ;‘ 1': u I;,[ great was the opposition to this change among .‘JJ‘ L )
ar M{ ) ;‘; the lower classes, who thought they had been ;{:Q? !‘ P
B i N fii' robbed of |1 days, that they ran after the mem- [5” ‘ o
| & 2 I | 1 bers of Parliament who had secured the passage t'J ‘ Lo
P | . k! 1 .
‘ il ‘ 'J B I’,‘ of the law, and pelted them with stones and  {f | |
1 i ) | i " oo
) , ‘ | il mud. : o
300 roo ‘Ez'i . . ]!; L
| } | ] Lo i The year measured by the sun js called the I ! i
! i | | 'II [') tropical year to distinguish it from the sidereal l;f‘ oo
HI i 4 B [ ‘ : . . . i ;
N — S0 1 year, which is the time occupied by the sun in i
| IE 1} ; ’ H passing from a certain star around to that star Fi' [
! i i ! : . . . i ]
! Y10 |l again. The sidereal year s about 20 minutes 4‘};‘[ L
3 3 b | » i
i i J [[H longer than the tropical year, or the period of l; .
i " " ‘l‘ ' “xf the earth’s revolution around the sun. 1;[ by
H THE TRANSIT INSTRUMENT e ih . s “ s 3 . il ]
= , / n . P I | i The month is a very ancient division of time. || P
) i.; ,Th,I’S telescupe s set 1o swing on the meridian of Sprmgﬁc]d which is 89" I i 5 ‘ 2 . ) IS ! .
il 3% 207 west, and poinis exacily north and south Obtervations at the lilnols (;f] ' ‘5\- At first it lasted from one new moon to another,  |] [
‘!’I Watch Company's observatory can be taken from the north, the south and i i J'” . 201 ) e ’:II H |
j i:‘ directly overhead as lhcrc-are specially cnnslrucx.cd openings for this purpose i ] |!:,“ a perlod OF x.9/2 days, a number Inconvenient i i
= in the north and south wells as well as 2 removable shutter across the roof . |4 |- gi l i .. L !U!
i “ of the transit room. In the eye-piece of the transit instrument is a series of ” ) I n ][SeIF and not an exact - lelSOI' OF the ear )
il parallel vertical spider lines as well as scveral horizonm[ lines. The observer Iw ! ;‘] . o s .. y I
I turns the telescope to the point where the particular star should cross at the {J' i H' Flﬂa”)’, at the beglnnlng OF the Chr]st]an Era ‘!J !
< appointed time and notes the time of passage over each of the vertical spider ,' | i % e 2 4 Hig i
= lines. The average of all these times will be the clock time of passage or S ? f _f!‘ the Year wvas d]V]ded into twe]ve months of: f“,‘ | ;
A sidereal nme from which the mean solar time is calculated. il IS = . i !
“ ‘“ i M + varying length, by Augustus, Emperor of Rome. "jf ,' i
il ! A ! A
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illinois Watch Company's Astronomical Observatory

By means of this instrument, which is connected electrically with the Side-
real and Mean Time Clocks, it is possible to note the slightest variation in
cither of these master clocks. The record of cach is drawn upon a paper
record sheet—placed upon a large cylinder—by a fountain pen as the cylin-
der revolves,  As each space represents a sixticth part of a minute it can
readily be seen how a second of time can be divided many times.

The week is not a natural astronomical divi-
sion of time, although a very ancient one.

The names of the seven days were derived -

as follows: Sunday is the sun's day; Monday,
the moon’s day; Tuesday, Wednesday, Thurs-
day, Friday and Saturday are derived from the
names of five old-English deities.

The day is a true astronomical division of
time and is reckoned in several ways. The
sidereal day starts from the time a certain fixed
star crosses a given meridian until it crosses it
again. This is the exact time in which the earth
turns on its axis and this time is practically invar-
iable.

In addition to the Sidereal Day there are the
Apparent Solar Day and the Mean Solar Day.
The Apparent Solar Day is the time it takes the

T T e,

Accurate ‘Gime

sun to pass from the meridian of a place around
to that meridian again. This time varies during
the changing seasons. One cause is due to the
fact that the path traveled by the earth is not a
circle but an ellipse, as can be seen from any
almanac. The most potent cause is the inclina-
tion of the earth’s axis to the plane of the ecliptic.
As the axis points to an approximately fixed point
of the celestial sphere, the axis, in the course of
the year, is constantly varying in the direction of
its inclination in reference to the sun. In the
winter the North Pole inclines away from the
sun and in summer toward it. This results in a
changing path of the sun in the heavens—its ex-
treme altitude in summer being 23%° north of the
equator and in the winter an equal distance south.

The Mean Solar Day is the average length
of all the Apparent Solar Days of the year.
The method of determining this average is sim-
ple and interesting. An imaginary sun is sup-
posed to travel at a uniform rate of speed on the
equator. [ he length of the day so measured
would be the average length of all the Apparent
Solar Days. The difference in time between
Apparent and Mean noon is shown approx-
imately in the following table taken from the
Nautical Almanac:

February 10th sun time is 15 minutes slow
May [4th o4 fast
July 25th ‘oo e slow
November 2nd * * “ 16 * fast

Rerharkable as these variations appear it
must be borne in mind that the figures do not
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' ;’ give the difference in the length of the actual i
" day from noon to noon during the year. These !
i L extremes are reached by a gradual shifting of 1
| Il the relative positions of the Real and Imaginary |
sun during the time mentioned and .give an -
excellent idea why the ancients had so much 1
% trouble in calculating their time. ;

. observing the transit of fixed stars over the
meridian on which they are located. These
il observations are made with the transit instru- .
ment and the time so found is recorded and i
kept by a specially constructed Sidereal Clock. i | |-
This time is practically invariable and is used as
8 | the standard to detect errors in the Mean Time 1 P
1l Clock. Il
l Both of these clocks at the lllinois VWatch | (
| Company's observatory are kept in a vault built !
in the pier which supports the large equatorial
telescope. - This vault is free from vibration and = |
| is so coristructed that its temperature does not |\
[l vary more than a minute fraction of a degree.

. - ; i |
Sidereal time is taken at all observatories by || 1

T
=

A further check upon the accuracy of the |
_ i llinois VWatch Company’s master clocks is the |-
MEAN TIME AND SIDEREAL CLOCKS i " i daily wireless signals which it receives from the W
Illinois Watch C;m?ﬂ"g'id/\lsl‘lr_onémfcal Observatory = ¢ ‘ United States Government's VWireless Station at ;:.‘ :

pringfield, lllinois i ) . . e % . . i
The sidereal clock —the one shown to the right—is electrically wound | ] !i Arlington, Vlrgmla,. That e " the } :
guery ;;z-mg Seq(l:l?\ﬂld;: thus maintaining absolute and unvarying smformity Lt ] ‘I accurate :t(imlm-zl time as it is determined at |
i the National Observatory. It is needless to say,
i after the .difference in longitude is taken into
account, the time ascertained at both observ- |
atories is exactly the same. Since 1883 there J[
[
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have been four time centers in the United States.
These were established by agreement of the
railroad managers as follows: The first on the
75th degree of longitude west of Greenwich,
the second on the 90th, the third on the 105th -
and the fourth on the 120th degree. The time
in each locality is therefore taken from that of

the nearest or most convenient of these meridians
and accounts for the setting back of one’s watch
as we .travel westward, or, forward as we
travel eastward.

From the foregoing it is clear what an
important part astronomy plays in the obtaining
and keeping of correct time as well as in the
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i - ILLINOIS-SPRINGFIELD
Ll making of accurate timekeepers at the [llinois | ]\

15} ) . ' )

" Woatch Company’s factory at Springfield. ‘l = WAT C H E S ,‘

i o . | ) o
]:jl For over forty years lllinois - Springfield ;' ‘ i ™~ i |
i1 watches have been famous for their durability I ) ' 0
|1 and marvelous accuracy. They have not been ' Tf | FOR RAILROAD AND [1 t
. , i il it
1u, extensively advertised bec§use the demand for ] j GENERAL SERVICE i L
1 them among the users of high grade watches— i F l
i,} especially railroad men, has been so great that | - Ii ' i
2 the company's daily capacity of over five hundred b 5 i
[ W - 3 =1
||~ movements never permitted of a surplus stock | ) /
l[u' being accumulated. The quality of these move- ; i {1‘]
Jx ments is their best advertising. i l
il g i i
{hi i i . T i
&l = | : Space will not permit of illus- l
i W / trating all of them, but a few i
h \ oo of the most popular of these '1,{
¥ movements are shown on T
i j ‘j‘ the followipg pages. H‘
g 1 : ©oH
il i ] . The prices quoted are for i
i :; I the movements only, unless d!
s i b ~otherwise noted. 4
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