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To all whom it may concerm:

Be it known that I, ARMAND GEORGES
JOURDAN, of the city of Paris, France, have
invented a Universal Astronomical Clock,
(for which I have obtained Letters Patent in
France for fifteen years, dated May 14, 1590,
No. 205,680,) of which the following is a full,
clear, and exact description.

My invention relates to a universal astro-
nomical clock indicating at once and without
calculation the time of day in all parts of the
world, which may be used at any point of the
olobe, and may furnish either the whole or
some of the following additional indications,
viz: the day of the month, month and year;
longitude and latitude of all parts of the
world; the sun’s position in the signs of the
zodiae, on the celestial globe in time and In
degrees, its north and south declination; the
solstices and equinoxes and consequently the
inversely variable seasons, for the two hemi-
spheres, the position of the great circle of
licht on the terrestial globe, and the mean
duration of day and night for all latitades;
the position of all stellar sphere with regard

to the earth; the celestial meridian corre- |

sponding to any point of the terrestial globe;
the celestial horizon of this point, its zenith,

‘its nadir, and eastern and western meridians, |

and alsoitssidereal time,or celestial longitude
in time and also in degrees.

Reference is to be had tothe accompanying
drawings, forming part of this specification,
which illustrate several more or less complete
arrangements of the universal astronomical
clock. |

Figure 1 is an elevation of my improved
astronomiecal clock, comprising terrestrial and
celestial globes, a clock train,an independent
movable meridian, which is one of the main
invention, and other parts
hereinafter described. Fig. 2 is an elevation
of myimproved clock with only the terrestrial
olobe, and showing the movable meridian:
and Fig. 3 is an elevation of a moditied form

of Fig. 2.

In said drawings o represents a base, on

which is placed a clock dial ¢’ indicating local
civil time, and within which is arranged &
clock mechanism or motor of any desired con-

trial globe, and a universal dial b; s repre-
sents the sun, ¢ the great cirele of light, e the
ecliptic cirele, f f7 celestial meridians, g ¢/,
meridians of orientation of the celestial hori-
zon Ni; 2 represents the celestial equator and

7 the terrestrial equator, the terrestrial globe

being provided with fixed meridians. A
pointer or indicator is also represented at £k,
Fig, 1.

The celestial globe ¢ is mounted on a mov-
able plate or dome ¢’,asshownin Fig.1,which
may bear the signs of the zodiac, the planets
and their systems or other useful informa-
tion. This plate or dome ¢ is divided into
equal divisions representing exactly the num-
ber of daysin which the earthrevolvesaround
the sun; also a corresponding division into
three hundred and sixty degrees and that of
twenty-four consecutive or sidereal hours.
These several divisions are generally found
on celestial globes, but it is preferred to place
them in the position specified on the plate or
dome as it facilitates comprehension. The
plate or dome ¢’ 1s movable normally about a
hollow shaft traversing and carrying the ter-
restrial globe 7, and which hollow shaft ro-
tates about a rigid stationary rod or shaft
which is within the hollow shaft and passes
vertically up through the entire apparatus,
and adapted to carry on its upper end any de-
sired ornamentalsymbol or device. This rod
also supports in any suitable manner the uni-
versal dial .

From the plate or dome extend upward
suitable supports e’, which carry the ecliptic
circle e, and in partaking of the movement of
the plate or dome, the ecliptic performs one
revolution about its axis in three hundred
and sixty-five days (365.242 in apparatus of
precision) in the inverse direction to the
movement of rotation of the earth. This
ecliptic circle ¢ 1s Inclined at an angle of
twenty-three degrees twenty-seven minutes
to the plane of the equator, the axial bear-
ings passing through the equinoctial points
parallel 1o said plane, and the line joining
said equinoctial points of the ecliptic cirele
remaining constantly parallel to the planes
of the two equators. 1t may be observed that
these planes are in nature reduced to one, as

struction; ¢ a celestial globe, and 7 a terres- | in reality the celestial sphere envelops the
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terrestial sphere and the movement of trans- | tial globes oceupy their proper position in re-

lation of the latter in space may be consid-
ered as nothing. The same line joining the
equinoctial points of theecliptic circle is per-
pendicular or normal to the axis of the two
spheres, the point of the vernal equinox on
the ecliptic corresponding exactly to the nor-
mal point situate on the celestial globe in
the constellation Aries. It is not necessary
to take info consideration the variation of
this point on the celestial globe due to the
precession of the equinoxes, owing to'its slow-
ness of movement, there being but one revo-
lutionin 25.765 years. 'The form of the eclip-
tic 18 determined by the contour of an ob-
lique plane section through a right eylinder
and making an angle of twenty-three degrees
twenty-seven minutes with its base; the nor-
mal to the axis of the section has conse-
quently the same Inclination as to the axis of
the eylinder. 'T'his ecliptic ring ¢ may bear
any sultable indications, according to the ob-
jects to be attained: the mostimportant would
be, for example, the twelve signs of the zodiac
and the declinations of the sun, north ascen-
sions and descensions, and south ascensions
and descensions from no degrees to twenty-
three degrees twenty-seven minutes, these de-
clinations being indicated in degrees and frac-

3o fions.
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The terrestrial globe?may be like those now
made and used but preferably with many of
the surface lines removed as unnecessary in
my 1mproved clock. This terrestrial globe is
carried by a hollow shaft incasing a fixed ver-
tical rod, or shaft, and adapted to turn or ro-
tate thereon. If this globe be operated by
clock work, one complete revolution on its
shaft should be complefed in exactly twenty-
four hours time and its rotation should be
from west to east. -

I will now describe the independent mov-
able meridian which is one of the essential fea-
tures of my invention. This movable meri-
dian m is pivoted on the shaft above and be-
low the terrestrial globe,and isin all cases ar-
ranged and adapted to be turned by hand at
will for the purpose of ascertaining compara-
tively, with the time at any given place on
the globe,the time at all other parts,and also
oenerally for obtaining all other indications
consequent upon 1ts adjustability and inde-
pendence. This movable meridian m may
either be single or double, that is to say,
formed of a flat half hoop or ring, or of an en-
tire circle, graduated, or not, as preferred, in
degrees, zones, &c., and upon which may be in-
scribed any suitable information. This mov-
able meridian, either asa half ring or a whole
ring, may extend only over the terrestrial
olobe, or 1t may be prolonged and extend over
both the terrestrial and celestial globes, and
may be provided with flat celestial and terri-
torial equatorial rings, graduated or not, and
with a circle of light, horizon ecircle, and ori-
entation cireles, and also with index hands or
pointers m’. When the terrestrial and celes-

| lation to each other a number of indieations

can be obtained, the most important of which
have been heretofore enumerated.

The divisions on the movable meridian m
enable the latitudes of all parts of the elobe
to be read off, the longitudes being read off
from the graduations on the equatorial cirele.
The universal dial b is formed of a circuiar
ring, preferably flat, and is divided into twen-
ty-four hours, in two series of twelve hours
each, one for the day, and the other for the
night, the graduation or figures being made in
the direction of the rotation of the earth from
west to east. 1t is supported and held in po-
sition by braces or arms extending downward
from the fixed central vertical about which
the terrestrial globe revolves, as shown in Ifig.
1, orit may be supported and held in position
by any desired means. The plane of this uni-
versal dial 1s parallel to that of the equator,
as, if 1t were not so, the division into hours
and minutes would be unequal; this dial al-
ways remains stationary relatively to the ter-
restrial and celestial globes.

The figures or symbols representing the
twenty-four hours on the universal dial may
be painted one-half white, and the other half
black in order to indicate the hours of day
and night. The separation between the two
parts may be made on the line XIJ[—XII or
on the line VI—VI, supposing sunrise to be
at 0 a. m. and sunset at 6 p. m. These twen-
ty-four divisions on the universal dial may,
if desired, be made to correspond to the twen-
ty-four meridian divisions, recently proposed,
in order to unify the time; any point of the
globe being considered as having the same
time as the central meridian of the division
in which it is situated, and the original me-
ridian being that of Greenwich.

Upon the universal dial 0, at two fixed
points indicating 6 a. m. and 6 p. m. are ar-
ranged bearings or supports for gudgeons or
ping to which is secured a metallie ring, con-
stituting the great circle of light d. This
ring, forming the great cirele of light is made
flat 1n section for the sake of greater precis-
ion and may also be inseribed with the words,
Day, Night, Sunrise, Sunset, Twilight, Dawn,
&c. The side facing the sun s is that of tho
day, and when the globe 1is set to the hour,
the countries beneath this cirele see the sun
rising, and those to the east the sun setting:
other indications will be understood without
further description. DMovable upon its gud-

| geons the great circle of light d also supports,

by means of two lateral fixed arms s’ s’ ox-
tending out from the gudgeons, the sun s
which rests freely upon the cirele of the
ecliptic ¢, which latter, in making one revolu-
tion in a year, causes the sun (which always
remains normally situate at noon of the uni-
versal dial) to rise and fall with reference to
the earth, and thus cause it to occupy all its
successive positions of declination. As the

» sun 1s fixed normal to the center of the great
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cirele of light, it earries the latter with it in | nected to said celestial globe, a terrestrial

its movement, and causes it to assume exact

position which it really occupies at the same |

moment.

When desired, for convenience or other-
wise, the position of the spheres may be re-
versed by placing the celestial globe upper-
most, the results indicated remaining solong

as their respective movements remain corre-

lative, as before described.

The apparatus herein described may or may
not be provided with a clock-work and com-
prise such only of the details as are required
for the purposes for which they are intended,
whether for educational purposes or for pub-
lic buildings, &e. |

In certain cases, for convenience of con-
struction, the terrestial globe may be a fix-
ture, and the universal dial be rotated to the
extent of one revolution in twenty-four civil
hours, in the reverse direction to the real ro-
tation of the earth, the results obtained be-

~ ing identical.

Having thus deseribed my invention, what |

T claim 18—
1. In an astronomical clock the combina-

tion of a celestial globe, an ecliptic ring con- |

olobe, and independent universal dial ring

surrounding said terrestrial globe, and an 30

independent movable meridian m adapted to
be moved around said terrestrial globe, all
said parts being adapted to operate and be
operated substantially as deseribed and for
the purposes set forth.

2. In an astronomical clock the combina-
tion of a celestial globe, an ecliptic ring con-
nected to said celestial globe, a terrestrial
olobe,an independent universal dial ringsur-
rounding said terrestrial globe, an independ-
ent movable meridian m adapted to be moved
around said terrestial globe, and a great cir-
cle of light d extending around said terres-
trial globe, all said parts being adapted to
operate and be operated substantially as de-
seribed and for the purposes set forth.

The foregoing specification of my universal
astronomical clock signed by me this 2d day
of December, 1390.

ARMAND GEORGES JOURDAN.

Witnesses:
RosT M. HOOPER,
ALBERT MOREAT.
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