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70 aZZ Zøh07ra, Zé 7??tag/ 007ace7°72: 
Be it known that H, F'RANK IL. BRYANT, a 

citizen of the United States, and a resident 
of the borough of Brooklyn, county of Kings, 
city and State of New York, have invented 
certain new and useful Improvements in 
Armillary Spheres, of which the following is 
a Specification. ~^ 

y invention relates to the educational 
appliance known as an armillary Sphere, that 
is, an apparatus for illustrating certain astro 
nomical phenomena, and particularly the 
relation of Sun and earth at different seasons 
and under different latitudes. 
The object of my invention is to provide a 

Simple apparatus of the abowe - indicated 
character, which will quickly and readily 
illustrate the apparent motion of the Sun for 
any point of the globe and at any time of the 
year; as a Special mowel feature, my appara.- . 
tus includes means for conveniently plotting 
shadow curwes, that is curves Such as are de 
scribed on a horizontal surface by end of the 
shadow of a pole or like article. 

Reference is to be had to the accompany 
ing drawings in which ? 

Figure 1 is a perspective view of my im 
proved armillary sphere; Fig. 2 is a front_ele 
wation thereof; fig. 8 is a top view; and Figs. 
4 and 5 are details draWn upon an enlarged 
SCale, with parts in Section. ~ My improved armillary sphere comprises a, 
base. A of any suitable construction, prOwided 
with guides A' in which the_meridian circle 
B rests loosely so that it may be slid in either 
direction · to turn about its own axis. This 
meridian circle is graduated from Zero points 
to 90° on both sides. Secured to the me 
ridian (irole, at right angles thereto, are Sum 
path circles of which I prefer to employ three; 
one of them, C, the diameter of which is about 
equal to that of the meLidian Gircle B, is lo 
cated at the Zero points of the_meridian cir 
cle, the other two, C/, C}°, are of a smaller di 
ameter and located at the points of the grad 
uation marked 28}°. Each of the Sun 
path circles C, C', C% is · divided by marks c into twenty-four equal part$,corresponding 
to the hours of the day, and if desired, Smaller 

5? subdivisions may be provided. The gentral 
sum-path circleChas means for pivotally sup 
porting a, horizon-disk D. This means_may 
óonsist of two brackets or bearing blocks B 

| secured to the circle Cat diametrically oppo 
site points, half-way between the points at 
which said circle is connected with the me 
ridian circle B; these blocks receive screws F 
hawing their ends fitted loosely (that is, not 
"Screwed) into openings D” of the horizon disk. 
These openings are practically in the plane 
of the '.' and by engaging the 
screws F" with them, said disk may be pivot 
ally Supported in a central position within 
the space "t" the several circles. . For a purpose fully explained hereinafter, 
the horizon-disk ID may be dropped from its 
central position, and to enable this to be done, 
it is provided with upward brackets ID° hav 
ing holes or SocketS D* adapted to be engaged 
by the ends of the screws F. || Figs. 1 and 5 
show the horizon-disk in the dropped posi 
tion;Fig. 2 shows it in the central position in 
full lines, and also indicates the dropped po 
sition by dotted lines. It will be understood 
that by screwing the screws F' in or out in the 
bearing blocks E, they may be engaged with, 
or disengaged from the horizon-disk, which 
in either of its positions is pivotally sup 
|ported by said screws, which form' pivot 
pointS. ^ 
In order to hold the horizon-disk ID sta 

tionary, that is horizontal, I may', Secure to 
it a, central tube D* into which is fitted at the · 
bottom a sliding rod G having a pin G' ar 
ranged to mowe in a bayonet-slot D° of the 
tube lD*. The lower end of the rod G has a, 
block G° with pins G* adapted to fit. into. 
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sockets A.* of the base. A and thus lock the .. '' 
horizon-disk_ID against pivotal_movement. 
When it is desired to release said disk, the 
rodG and the partS secured thereto are raised 
and locked in , their elevated position by 
turning the rod so, that its pim d? will reach 
the horizontal member of the bayonet-slot 
D°, as shown in Figs. 2 and 4. Fig. 1 shows 
the locking device dropped to its active po 
sition. It will be understood that, the look 
ing dewice may be dropped to_engage , the 
Sockets A* whether the horizon-disk is in the 
central position Or in the lowered position. 

In order that the meridian circle B and 
the Sun-path circles carried thereby may be 
adjusted accurately, I may provide a 
pointer H carried by the horizon-disk ID cen 
trally and arranged to indicate the zenitlh point 
on the graduation of the meridiancircleB. In 
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order that the end of the pointer may be 
close_to the meridian circle whether the hori 
Zon-disk Dis in the central or the lowered 
position, I have made the pointer H exten 
Sible by fitting it to slide un the upper portion 
of the tube ID* and providing it with a pin 
H” adapted to rest either at the lower end or 
in the if member of a bayonet-slot, ID°. 
The wertical distance between said lower end 
and the lateral brancil of the bayonet-slot, 
D" is equal or approximately equal, to the 
wertical distance between the sockets . ID' 
and D*. " . . • 
For most purposes, the apparatus is used 

with the horizon-disk ID in the central posi 
tion as shown in Fig. 2. The meridian circle 
B and the sunpath circles,C,C', C* are ad 
justed for the intended latitude by slipping 
the meridian circle in its guides A’ until the 
pointer H indicates such latitude on the 
graduation of the meridian-circle B. Thus 
when the apparatus is adjusted to show con 
ditions at a point on the equator (latitude 
0°), as shown in Fig.2, the pointer Hindi 
cates 0° on the meridian circle B, and the 
sun-path circles extendvertically, or perpen 
dicular to the plane of the horizon-disk ID. 
It will be seen that in this case the portion 
of each surn-path circle' above the horizon 
disk (that is, the day portion of such circle) 

' is equal · to the portion below the horizon 
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' the equator. 

disk, thus indicating that at the "?" 
and night are of equal length, all the year 
around. The central circle C indicates the 
path of the Sun at the ?ú? showing that 
twice a year the Sun will rise to the Zentith at 

By means of a graduation on 
the horizon-disk. ID hawing itS0° points ad | | jacent to the pivots (east and wést points) 
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and running up to 90°on both sides (north 
and South points), it will be. Seen 8t a glance 
which : is the greatest variation north or 
south from the east and West points that the 
'sun will reach at the equator': The.appara 
tus also" shows that only at the equinox the 

· · Sun will rise due east at the equator, and that 
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this is true. of every other latitude. The 
circle C' illustrates the path of the Sun at the 
Summer" solstice, and the circle C* shows the 
?th of the Sun at the Winter Solstice. The 
ocking device may be_dropped to engage_the 
sockets A* so aS to hold the horizon-disk 
stationary. By adjusting the apparatus_in 
the guides A', the conditions obtaining under 
.various latitudes can be clearly 
strated. Thus it can be shown that for an 
point of less than 28????° latitude the Sun 
feach the zernith twice a 
point under 23}° latitude the Sun will reach 
íhe zenith only once, at the_time of one of 
the solstices; that at a latitude of 66}° there 

.. will be a day of 24 hours at one.solstige and 
, a night of 24 hours at the other Solstice; 

ear; that for a. 

855,296 

that at any point north or South of the equa 
{ tOr, day and night are of unequal^length ex 
cept at the equinox; that the farther away 
a point is from the equator, the farther the 
Sum will rise and set from the east_and west 
points respectively at the time of the " sol 
Stices; and various other._phenomena and 
gOnditions can be explained with great ease 
by the use of my improwed appar?tus, as 
will be evident to any teacher of astronomy 
and of mathematical geography. 
One of the exercises which is recommend 

ed to students is the plotting of a so-called 
shadow curve, that is the curwe which is de 
Scribed by the end of the shadow of a pole or ' 
like article. This exercise, if performed in 
the field, ?? takes a long time and my ?? prOwides means for reproducing 
these conditions and thus enabling a shadow 
curve to be plotted in a wery.short time. 
For this purpose the horizontal disk ID is 
dropped as shown in. Fig., 1, the pointer H is 
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remowed from the tube · D* and a guide Jis , , 
inserted in the. upper end of the tube, D*:; " 
this guide J has a forked upper end J' which 
is located exactly at the center of the merid-- . 
ian circle ID, that is, in line with the screWS F"; 
the guide J which is capable of turming in the 
tube D* forms a Support for a shadow trac 
ing rod K. Warious points of a shadow are 
ascertained by resting rod Kupon the guide 
j, and at the same time against one of the 
sun-path circles 'C, C' or C*. . As illustrated 
in Fig. 1, the apparatus has been adjusted 
for a point of the Northern Hemisphere under 
about 40° of latitude, and the' curwe has 
been plotted for the longest day of the year, 
.that is, at the Summer Solstice. Rach of the 
black points indicates the position of the 
shadow's end at , a different hour, and the 
points thus obtained are connected by a line as shown in drawing. The curve_might 
be marked on the horizon disk ID itself, but 
I consider it preferable to employ a sheet of 
'cross section paper having the indicationS 
N. R. S. W. so that the sheet will be prop 
erly positioned on the horizon'disk..." The 
sheet may be held in position by friction or 
it may be secured by pins, thumb tacks, 
clamps or other devices. 

I claim: 
1. An armillary Sphere, comprising a 

base, a meridian circle loosely supported ? 
thereon so as to be capable of being rotated '' 

| about its own'center in its own plane, Sun 
path circles extending at right angles to the 
meridian circle and connected therewith, an 
interior horizon. member located within Said circles, and means for pivotally connecting 
said horizon member with the largest, Sun 

` path circle at points equidistant from the 
connections of said circle with * the meridian 
circle. ? 
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2. An armillary Sphere, comprising a base, 
a meridian circle loosely supported thereon 
SO aS to be capable of being rotated about 
itS OWn center in itS OWn plane, Sun-path 
circles extending at right ~, angles t() the 
meridian circle and connected therewith, 

" an interior horizona member located within 
Said circles, means for pivotally.r connecting 
Said horizon member With the largest, Sun 
path circle at points equidistant from the 
cOnnections of Said circle With the meridian 
circle, and a dewice for locking the horizon 
member to the base. . ? ~ 

3. Am armillary, Sphere, comprising a 
base, 'a meridiana' circle, loosely. Supported 
thereon. SO aS' to be capable of being rotated 
about itS OWn center in itS OWn plane, Sun 
patha circles extending at right angles to 

· the meridian circle · and connected there 
2 C) With, a horizon, member ? pivotally con 

nected with the largest, Sun-path circle at 
points equidistant from the connections of 
said circle with the meridian circle, and a 
dewice for locking the horizon member to 
the base. ~ 

4. An armillary" sphere, comprising a · 
base, a meridian circle, loosely Supported 
thereOn SO aS to be capable of being rotated 

' about its own center in its oWn plane, Sun 
3? path circles extending at right angles to the . 

meridian circle and connected therewith, 
a horizon 'disk located 'within said cir 

· cles and means for pivotally connecting 
35 

Said disk with the largest, Sun-path circle 
at points equidistant from the connections 
of Said circle with ? the meridian circle. '' 

5. An armillary_sphere, comprising a, base, 
| a meridian circle loosely Supported thereon 
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So as to be capable of being rotated in its own 
plane, Sunpath Circles 'extending at right 
angles to the meridian circle and connected 

' therewith, a horizon member, and means 
for pivotally connecting said member, ', at 

.. different levels, with the largest sum-path 
circle at points equidistant from the connec 
tions of said circle with the meridian circle. 

? 6. An armillary_sphere, comprising a base, 
a meridian circle, loosely Supported thereon 
So as to be capable of being rotated inits own 
plane, Sun-path · circles extending at right 
angles to the meridian 'circle and 'connected 
therewith, a horizon disk located Within the 
said circles and provided with Superposed Sets 
of sockets, and pivotal Supporting means 
adapted to engage either of Said sets of> 
sockets and located on the largest, Sun-path 
circle at points equidistant from the connec 
tions of said circle with the meridian circle. 

7. An armillary_sphere, comprising a baSe, 
a meridian circle loosely. Supported thereon 
so as to be capable of being rotarted in itS 
own . plane, Sun-path gircles extending at 
right angles to the meridian circle' and con 

nected therewith, a horizon member pro-- 
wided with superposed Sets of Sockets, and 
retractable pivotal Supporting means adapt 
ed to engage either of said sets of sockets an(l 
located on the largest Sun-path circle at 
points equidistant from the connections of ? 
said circle with the meridian circle, 8. An armillary sphere, comprising a base, 
a meridian circle loosely supported thereon 
So as to be capable of being rotated in its OWIn: ' 
plane, Sun-path circles extending at right 
angles to the meridian circle, and connected 
thereWith, a horizon member hawing Super 
posed sets of Supporting points, and pivotal 
Supporting meanS adapted tO hold Said meIn]- 
ber either in a central or in a lowered posi 
tion and located on the largest Sun-path cir-- 
cle at points equidistant from the connec 
tions of said circle with the meridian circle. 

9. An armillary Sphere, comprising a base, 
a meridian circle loosely Supported thereon 
so as to be capable of being rotated in its own 
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plane, Sun-path Circles extending at right ? 
angles to the meridian circle and connected 
therewith, a horizon member having Super-- '' 
posed setS of Supporting points, pivotal Sup 
porting means adapted to hold said member 9? 
either in a .. central' or in a lowered position : 
and located on the largest_Sun-path circle at 
points equidistant from the connections of 
said circle with the meridian circle, and an 
'extensible pointer projected centrally from 95 
the horizont rmember at a right angle to the · 
plane thereof, to indicate on the meridian . 
circle. ? 

10. An armillary sphere, comprising a 
base, a meridian ??? loosely. Supported 
thereon so as to be capable of being rotated 
in its_OWn plane, Sum-path circles_extending 
at right angles to the meridian circle and con 
nected therewith, a horizon disk and means 
for pivotally Supporting said disk at pointS 
above its plane, located On the largest, Sun 
path circle at points equidistant from the 
connections' of said circle with the meridian 
circle. ~ 

11. An armillary sphere, comprising a 
base, a meridian circle, loosely. Supported 

I Q5 

thereon so as to be capable of being rotated ? 
in its own plane, Sun-path Circles extending 
at right angles to the meridian circle and 
connected therewith, a horizon disk, means 
for pivotally supporting said disk at points 
path circle at points equidistant from_the 
connections of said circle with the meridian 
circle, a guide mounted to turn and projected." 
upwardly at the genter of the horizon disk to 
the 'center of the meridian circle, and a 
shadow-tracing rod adapted to rest on said guide. 

12. An armillary Sphere, comprising a 
base, a meridian circle loosely Supported 

I 15 

.aboWe its plane, located on the largest, Sun- · 
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ranged to hold the same stationary in rela- 1? thereon. So as to be Capable of being rotated 
tion to the base. in its oWn plane, Sun-path circles extending . , • 

" at right angles to the meridian circle and || In testimony whereof I have hereuntO 
connected therewith, a horizon member | Signed my name in the presence of two sub 
piwotally connected With the largest, Sun-path || Scribing witnesses. 
Circle at points equidistant from the comme('- · · FRANK I. BRYANT. 
tions of said circle. With the meridian circle, Witnesses: 
and a locking dewice, slidable up and d()wn JOHN I/OT|KA, 

' relatively to said h(priZon member an(! ar'- .J()IIN A. KEIII.F.N BECK. 


