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T H E  P U R P O S E  O F  T H E  B A A D E R  P L A N E T A R IU M  
by C laus B aader 

 
D ue to the schooling and space travel, nearly everyone know s that our solar 
system  is of a heliocentric nature. That m eans the earth and all other planets 
orbit a centrally positioned sun. W e also know  that the m oon orbits around 
the earth; at the sam e tim e both - earth and m oon - revolve around the sun. 
W e are all fam iliar w ith the m echanics of day and night. H ow ever, this is as far 
as our im agination reaches for m ost of us. A dditional celestial relationships 
usually find us at a loss. A  m odel w as needed to show  the m echanics of 
nature in m iniature scale and at the sam e tim e place this unit at the disposal of 
every interested person. The B A A D E R  P LA N E TA R IU M  has succeeded in 
m eeting these conditions for everyone desiring a visual explanation of the 
m any com plex celestial relationships. It now  becom es possible to see the 
m echanics of the heavens in progress and allow s the view er to im agine 
him self onto the sm all m odel earth. Thereby the view er is able to see the 
occurency of m any phenom ena w ith an accuracy unknow n up to now . 

 
A  m ajor advantage of the B A A D E R  P LA N E TA R IU M  is therefore the visual apprehension m ade 
possible. A nyone w ho spends som e tim e and thought w ith the unit w ill acquire such a lasting im pression 
of the celestial relationships, that w henever particular questions appear, it w ill becom e quite easy to 
explain these points on the basis of a clear understanding previously acquired. The fact that the 
B A A D E R  P LA N E TA R IU M  is a m iniature scale m odel of our solar system  assures us that a w rong de-
m onstration is im possible. O nly the scale or speed of the dem onstration differ from  nature - an effect 
that's very useful for to save tim e for dem onstrations. 
 

The B A A D E R  P LA N E TA R IU M  therefore seeks to explain the celestial relationships in an attractive w ay 
to the novice, as w ell as explaining the geocentric (P tolem aic) term inology used for m any reasons in 
the scientific w orld. U p to now , astronom ers have been forced to take m ost m easurem ents from  the 
earth - therefore causing the novice to feel that the earth is stationary, w hen m aking observations. (i.e. 
“the stars m ove across the sky”). Thus, the novice, student, or any individual looking for an 
explanation, is often confused and looses the necessary apprehension. K now ing that the earth is not 
stationary, but being forced to think and m easure in such term s, naturally causes com plex difficulties. 
The understanding that the B A A D E R  P LA N E TA R IU M  can give in this context, is of m ajor consequence. 
O nce it is understood, for exam ple how  N orth A m erica. on the sm all m odel earth m oves in a tilted 
m anner in space (due to the tilted axis of earth related to the earth's orbit around the sun, the ecliptic), it 
w ill becom e obvious w hy the stars change their relative position to that of the observer not only in the 
duration of one night, but also additional in the duration of one year. S im ilarly, it becom es possible to see 
w hy the “stars m ove across the sky” during one night. 
 
D IS TA N C E  A N D  S IZE  R E LA TIO N S H IP S  

W e now  know  that the size relationships found in space are infinitely large and appear to lie outside 
the im agination of m an. W e m ust m easure distance in space – even for our im m ediate vicinity –  in 
light years (1 light year = approx. 9460 800 000 000 km ), in order to facilitate som e kind of description. 
W e all know  that interplanetary vehicles, traveling from  earth to one of our solar planets (such as V enus 
or M ars), require several m onths to reach their destination –  m oving w ith a speed greater than 
40.000 km . The size of the planets and distance involved w ill explain w hy the scale found in the 



B A A D E R  P LA N E TA R IU M  cannot be com pletely true-to-nature. S im ilarly, the relative size of the sun and 
the sm all m odel earth had to be com pensated. W ith a m odel earth having a 35 m m  diam eter, the sun 
w ould have to be about one-hundred tim es as large, w hat is about 3,5 m eters. S om eone calling for a 
true-scale-m odel only show s that he does not com prehend the dim ensions found in space. H ow ever, the 
size relationships of the tw o celestial bodies –  M oon and E arth –  are true-to-scale in the B A A D E R  
P LA N E TA R IU M . 
 

O f little im portance is the fact that the w ire m odels of the planets M ercury, V enus and M ars are 
stationary in the B A A D E R  P LA N E TA R IU M . The required m echanical apparatus to show  their m ovem ent 
w ould not be justified by the dem onstration thus m ade possible. The im portant concept show n by the 
planets is the location of the orbital paths in space. lt is the com m on plane of the orbits that called for a 
visual dem onstration. Therefore it becom es easy to explain that the direction of all m otion in our solar 
system  is sim ilar and that the orbital paths found in the system  all have the sam e direction. 
 

Just as it is unpractical to attem pt a true-scale m odel of our solar system  , it w ould be futile to show  the 
m oon and its natural orbital inclination to the earth. It w as therefore necessary to show  the angular 
position of the m oon’s orbit com pared to the earth som ew hat exaggerated, thereby show ing the 
phenom ena of a full m oon and eclipses in the m odel solar system . The revolutions of the earth 
and m oon w ere reduced, so as to perm it clear observation of the continents during dem onstration. 
These necessary reductions w ere carried out in a m anner causing the earth to rotate once in a 
m onth-m eaning that the year has a duration of tw elve days (one m onth has one day). The m oon show s 
three synodic orbits during that tim e, w ith the earth orbiting the sun in about four m inutes. Therefore one 
year lasts about four m inutes in the B A A D E R  P LA N E TA R IU M  (during slow  operation), although the 
m odel earth m ay be speeded up to bring it into any desired position. 
 
D E M O N S TR A TIO N  O F TH E  B A A D E R  P LA N E TA R IU M  

IM P O R TA N T! W hen operating the unit, be sure that the plane of the earth's orbit is horizontal. 
(This gives the observer the feeling of a reference plane to his environm ent seem ing to be alw ays 
horizontal.) 
 
TH E  C E LE S TIA L G LO B E  

B efore beginning the dem onstration, the observer should see the closed sphere of the planetarium  under 
direct light. The sphere appears opaque and has the properties of a celestial globe, enabling the view er 
to study the m ajor constellations in a m anner sim ilar to conventional globes. A t this point it should be 
m ade clear that all celestial G lobes view ed from  the outside present the heavens in reverse 
order. This draw back is caused by the fact that m an sees the natural heavens as an arched firm am ent, 
w hereas the celestial globe observed from  the outside necessarily show s the sam e im age in reverse 
order. 
 
TH E  S U N  A S  LIG H T S O U R C E  

N ow  turning on the sm all, artificial sun on the inside of the B A A D E R  P LA N E TA R IU M  w ill bring about an 
am azing effect. In a som ew hat darkened room , the previously opaque sphere becom es transparent, 
and it is possible to look into the sphere from  all sides. In cases w here it is im possible to reduce the 
illum ination of the dem onstration room , the observer m ust only approach the sphere very closely 
(shielding off any infalling light from  the side w ith his hands), in order to see the inside of the once 
opaque celestial globe. It should be pointed out that this effect enables the observer to see the stars on 
a black sky and in a unique true-to-nature m anner found only in the B A A D E R  P LA N E TA R IU M . The 
observer has the feeling as if he w ere actually looking up into the heavens at night –  seeing the 
stars on an arched, black firm am ent and in their correct perspective. 
 
R E M O V IN G  TH E  G LO B E S  TO P  H A LF 

N ow  the various dem onstrations should be started. The top (northern) half of the sphere can be rem oved 
to facilitate the first explanation. The observer now  sees the solar sys tem  in space, and it should be 
m ade clear at this point, the sm all lam p in the center represents our sun. The tw o inner w ire orbital paths 
represent the planets M E R C U R Y  (requiring 88 days for one revolution around the sun), and V E N U S  
(requiring 225 days for one revolution). The third planet from  the sun is our E A R TH , w hich is seen w ith 
its m oon as a m oveable m odel. Fastened to the low er half of the sphere is a w ire orbital path of the 



fourth planet in our solar system  - that being M A R S  (requiring 687 days for one revolution around the 
sun). 
 
P LA N E  O F O R B ITS  

W ith the sphere being open, it is easy to explain the position and the sim ilar plane of the planets as they 
m ove around the sun. These observations can be m ade easily by com paring the w ire orbits and the 
m odel earth. The observer should now  be told that the orbit of the exterior planets JU P ITE R , S A TU R N , 
U R A N U S , N E P TU N E  and P LU TO , as w ell as the planetoid (asteroid) belt, are printed on the inside 
surface of the sphere. It should also be noted that these illustrated orbits continue on the top half of the 
sphere (previously rem oved), and that this clearly show s the relative plane and position of the planet. A ll 
the planets therefore are seen to be lying in one plane, the only exception being the planet P LU TO . 
S cientists are led to believe that the planet P LU TO  is under the influence of unknow n gravitational 
forces, having an influence on its path around the sun. 
 
D IR E C TIO N  O F O R B ITS  

The next step in a dem onstration is the explanation that all big orbits found in our solar system  have the 
sam e direction. To observe that phenom enon, w e m ust choose a reference point for our observation, 
that being the north or top of the sphere. Looking dow n into the planetarium  from  that point, w e note that 
the earth rotates on its axis in a counter clockw ise fashion. S im ilariy, the m oon m oves counterclockw ise 
in its orbit around the earth. The earth also m oves conterclockw ise around the sun in com pleting one 
year, just as all orbital m ovem ent of the other 8 planets is in that sam e direction in our solar system . This 
phenom enon is consequently a strong evidence for the theory stating that our solar system  evolved out 
of a gyrating m ass of gases. That theory assum es that intergalactic gases w ere brought to a rotating 
m otion due to som e gravitational forces, increasing in density and speed over tim e. That process led to 
the form ation of “solid” bodies revolving around a condensation center – that being our sun. This theory 
on the form ation of our solar system  is quite feasible and has found w ide acceptance today. 
 
S U N ’S  LIG H T O N  E A R TH  

C ontinuing the dem onstration, the illum ination phases of the earth m aking up one year during its 
revolution around the sun should be explained. W hether the planetarium  should be closed (top half again 
placed on the planetarium ) for further study depends on the particular dem onstration and how  w ell the 
room  can be darkened. W ith the sphere closed, it is easier to shield off infalling light, and the observer 
w ill m ore easily see the various phases during the dem onstration. 
 
TILT O F E A R TH IS  A X IS  

It m ust be pointed out that the rotation of the earth around its ow n axis results in a gyrating top-like 
effect, thereby m aintaining its relative position in space. H ow ever, the careful observer w ill note that the 
north/south axis of the earth is not vertical on its m oving path. That m eans that the earth's axis, relative 
to its orbit around the sun (ecliptic), has an angular tilt of 23,5°. The B A A D E R  P LA N E TA R IU M  clearly 
show s the sam e phenom enon and the observer is able to see the tilted axis of the earth in its orbit 
around the sun. W hen dem onstrating this latter effect, it m ay be helpful to show  the w hole process by 
using one’s hand in explaining how  the tilted earth revolves around the sun – alw ays keeping its constant 
tilt. W hen the observer keeps these principles in m ind and w atches the sm all m odel earth during the orbit 
around the sun, it becom es quite clear how  the tilted axis of the earth leads to the various phases of 
sun’s illum ination on our planet. 
 
S E A S O N S  

A fter having pointed out that the earth’s distance from  the sun varies during the course of one year due 
to the elliptic nature of the orbit, it becom es necessary to explain the nature of the seasons. The four 
seasons are only caused by the angular tilt of the earth’s axis during its orbit around the sun. To 
dem onstrate this phenom enon, w e w atch the planetarium  in operation – looking dow n into the sphere 
from  the north. W e note that the sm all m odel earth orbits the sun in a counterclockw ise direction, 
com pletely illum inating the N orth P ole at one point (N orth-A m erica-sum m er) and resulting the “polar 
day”. A t the opposite point in its orbit, the N orth P ole of the earth lies in darkness (N orth-A m erica- 
w inter), causing the “polar night”. A ttention shouId be cal led to the fact that in w inter, N orth-A m erica 
passes through a short daylightzone, w ith night being long. In contrast, these conditions are 



reversed on the oppoite side of the earth is solar orbit – a is the case in the m onth of June. The night 
zone that the continent of N orth-A m erica experiences darkness is m uch sm aller (a short sum m er-night). 
In turn, the distance traversed during daylight is now  very long and sunrise occurs as early as four 
o’clock in the m orning. A n explanation should stress the fact that the length of night and day is not the 
determ inant for sum m er, but that the angularity of the sun’s illum ination has the m ajor influence. 
W hen observing the earth’s northern hem isphere during w inter, it w ill becom e clear that the angularity of 
the sun’s rays is flat and consequently results in yielding less w arm th and intensity, in contrast to the 
m ore direct illum ination found in sum m er. D uring that season, the rays of the sun fall m ore directly and 
therefore w ith greater intensity upon N orth-A m erican latitudes. From  experience everyone know s that 
during w inter the sun stays near our visual horizon. D uring sum m er, the sun passes m ore directly over 
us at m axim al zenith. (A ttention is called to the fact, that this dem onstration w ill only succeed if the 
support of the earth and sun has been aligned according to the provided instructions. The graduation of 
latitude and longitude on the earth m ust be parallel w ith the graduation found on the outside of the 
sphere. The celestial equator and that of the m odel earth m ust lie in parallel planes). 
 
LIG H T P H A S E S  O F TH E  M O O N  

C ontinuing the dem onstration, the occurrence and visibility of the lunar phases m ust be explained. 
A gain the observer is required to im agine him self on one particular spot on the m odel earth, looking 
upw ard into the heavens from  that location. The m oon’s phases w ill be seen w hen looking in a direct line 
over the earth and tow ard the m oon. W hen w atching lunar phases, it is quite instructive to point out the 
occurrence of a new  m oon or one in its last quarter. For the m ore advanced, the dem onstration m ay 
include a visual presentation of the m oon w hen “lying on its back”. 
 

It is quite obvious that w hen w atching the phases of the m oon, the w hole sphere m ay be turned, giving 
the observer a good view  of the involved relationships. Lunar eclipses and periods of a full m oon take 
place independently during the m oon’s orbit of the m odel earth. Follow ing an occurrence of a lunar 
eclipse, it w ill prove practical to explain the reasons for a new  m oon. A  new  m oon m eans, that the m oon 
is positioned exactly on a im aginary line betw een the earth and the sun. C onsequently, the visible side of 
the m oon is obscured and cannot be seen for one night. It is curious that everyone know s the term  “new  
m oon”, but that 99 out of 100 persons are at a loss as to w here the m oon is actually located at that tim e. 
(The concept “new  m oon”, is often confused w ith that of a lunar eclipse.) 
 
S O LA R  E C LIP S E  

H aving show n the principle of the new  m oon, another m ost attractive dem onstration becom es possible –  
that of a solar eclipse. It is here that the shadow  of m oon can be w atched easily as it passes over the 
surface of the earth. W e are able to dem onstrate the occurrence of a solar eclipse on earth, also 
show ing the zone of total darkness (um bra) and those under a partial eclipse (P enum bra). The 
com plex changing m otion of the B A A D E R  P LA N E TA R IU M  perm its an explanation w hy som e solar 
eclipses cover a large area of our earth, w hile others include only relatively sm all locations. S uch 
phenom ena are given a clear explanation by the visible orbital path of the m oon (i.e. chrom e supporting 
ring), relative to the position of the earth this chrom e ring has it’s ow n clockw ise m otion show ing the 
changing of the lunar nodes. 
 
D A Y  A N D  N IG H T 

S how ing these com plicated light effects of the sun and the earth, another m ajor point m ust not be 
overlooked. E very observer understands that day and night is caused by the sun illum inating one side of 
the earth, w hile the opposite side is in darkness. In giving this explanation to the observer, w e m ust be 
aw are of the fact that not only the length of the days change, but that our revolution around the sun 
necessarily brings constantly different sections of the heavens into our view  at night. For the first tim e the 
observer or student really receives a visible explanation w hy different sections of the starry sky becom e 
visible during the course of one year. A t the sam e tim e, the observer sees how  the sm all earth m oves 
past one section of the sky, w hile rotating on its axis during the period of one night. From  these insights, 
one quickly com prehends w hy the stars seem  to “m ove across the sky” at night. W ith som e 
advanced understanding, it w ill also becom e clear w hy the angles (i.e. “shooting the stars”) to the stars, 
as m easured from  the earth, constantly change during the year and during one single night. 
 



S U N S ’S  M O V E M E N T IN  TH E  M ILK Y W A Y  

A fter com pleting the above dem onstrations show ing the m ultitude of light relationship, it w ill be 
appropriate to show  the observer another perplexing dem onstration m ade possible by the B A A D E R  
P LA N E TA R IU M . Taking the w hole sphere into your hands (grasp the N orth and S outh P ole, preventing 
the planetarium  to pop open), w e can dem onstrate the fact that w hile all these m ovem ents of our solar 
system  are taking place in space, our sun and all its planets are sim ilarly m oving around the 
galactic center. This revolution is com pleted in about every 200 m illion years. W ith the sphere held up, 
w e can describe a large circle, indicating this 200 m illion year orbit. 
 

In addition, turning the sphere to face the observer horizontally w ith its N orth P ole, w e are pointing out 
that the position of our solar system  in space is a firm  one, but – relative – w hile, w ith a B A A D E R  
P LA N E TA R IU M , the observer can change his point of observation as desired. M oreover, it w ould be a 
m istake – follow ing our subjective feeling – to think that our solar system  is positioned horizontally in 
space. There is no up-or-dow n in space. A  position depends only on the reference point used by the 
oberserver or on the observer’s direction of view . W ere a spaceship located on a solar orbit at a point 
near the polestar, the astronauts w ould observe our solar system , seeing the earth com ing up on one 
side of the sun and descending on the other. (S im ilar phenom ena w e observe by telescopes, looking to 
far galaxies in deep sky. W e observe them  alw ays from  different sides.) 
 
M O O N S  M O TIO N  

From  that sam e “polestar location”, the relativity of the m oon’s m otion could be clearly observed. The 
m oon describes a w eak elliptic orbit around the earth. That sam e orbit – seen in relation to the sun – 
has a totally different nature w hen com pared to the sun. A n effort should be m ade to show  this 
phenom enon to the observer. Looking at the m oon in it’s relation to the sun m ore closely, w e see 
that it describes an orbit w hich heads directly for the sun, then seem s to stop for som e tim e, only to 
m ove aw ay from  the sun and then to overtake the earth in its ow n orbit around the sun. The m oon 
describes a m otion not com pletely duplicated in a sm all scale m odel, since the relative velocity of earth 
and m oon is total different to nature. 
 
E A R TH ’S  N O R TH E R N  A N D  S O U TH E R N  H A LF 

A nother am azing dem onstration w ith the B A A D E R  P LA N E TA R IU M  calls for the selection of a particular 
reference point. P reviously it w as m entioned that w e are to look dow n into the solar system  of our 
planetarium  from  the north, seeing all m otion in space in a counterclockw ise direction. The observer 
m ust only im agine him self onto the northern hem isphere of the m odel earth, and from  there he m ust look 
upw ard tow ard the sun. It w ill becom e obvious how  the sun rises in the east, is positioned in the south at 
noon and sets in the W est. H aving observed the latter principle, w e go on w ith a further dem onstration. 
Turning the w hole sphere upside dow n (the sun-arth support should now  face upw ard), causing the 
S outh-P ole to be on the top, the observer w ill be am azed to see that all m otion is reversed – that now  
being a clockw ise direction. R epeating both dem onstrations – once w atching from  the N orth-P ole and 
then from  the S outh-P ole – w e note that the direction of all orbital m otion changes at the equator. 
A gain the B A A D E R  P LA N E TA R IU M  has m anaged to duplicate the process found in nature. That 
phenom enon can be observed on any extended air or sea trip across the equator. For in the southern 
hem isphere the noon sun is seen in the north and m oves in an opposite direction – m uch to the 
confusion of visiting E uropeans or N orth-A m ericans. The observer only needs to im agine him self onto 
the southern hem isphere of the m odel earth, seeing w hy the sun m oves in a counterclockw ise direction 
across the sky and appears in the north at m idday. 
 
TH E  C LE V E R  G LO B E -C O N C E P T 

B efore turning to the projection part of the dem onstration, it m ay be fun to show  the observer the unique 
design of the plastic sphere. Tw o people looking into the sphere from  opposite sides can observe the 
interior, but w ill not be able to see each other through the sphere. D em onstrate this quality by 
looking into the planetarium  from  one side, and have the observer look into the sphere from  the side 
opposite. The reason for this trait is that the plastic used to m anufacture the sphere absorbs about 95%  
of all light, being translucent to only the rem aining 5% . C onsequently, w hen w e look into the sphere in a 
darkened room , w e receive only 5%  of the visible light, w ith absorbtion and reflection causing the 
opposite inside surface of the sphere to appear as an arched and black sky. 
 



P R O JE C TIO N  C A P A B ILITIE S  

Follow ing the dem onstration procedure, it now  is advisable to present the projection capabilities of the 
B A A D E R  P LA N E TA R IU M . W e show  the observer how  the sun cover m ay be pulled off, laying barea 
sm all light bulb producing a pointlike source of light. That concentrated light source perm its projection of 
shadow s or a “negative”, projection of the stars, connecting lines, as w ell as the graduation of latitude 
and longitude onto ceiling and w alls. It w ill be useful to explain the various constellations – w hereby a 
pencil or pointer used to show  these individual stars w ill also be projected onto the ceiling. In addition, 
the foil diagram s (previously cut out - see instruction m anual) are placed on the sphere, projecting 
their im age onto the ceiling . A s an exam ple, the B ig B ear m ay be projected by placing this 
constellation near the top of the sphere, thereby reducing any distortion in projection. 
 
A D JU S TA TIO N  TO  TH E  S K IE S  

In carrying out the above dem onstration, it should be m ade clear that w e are in the position to project 
onto the ceiling the night sky for every day of the year. Look into the sphre to w here the ecliptic – 
m eaning the orbit described by the earth around the sun – becom es visible as a line depicting the 
m onths. Y ou can now  read off a desired m onth, such as the current one and then m ove the sm all 
m odel  earth to the m iddle of that printed m onth by using the rem ote control, stopping the earth at 
that point. lf the polestar of the sphere is now  aligned w ith the polestar in the sky, and the sphere is 
turned on its north-south axis by hand until the m odel earth reaches the highest point in its orbit 
(consequently the m onth m eridian intersects the highest point of the sphere), then w e m ay instruct the 
observer that he is seeing the night sky as it w ould appear on the 15th day of the chosen m onth at 
m idnight. Further, the night sky previous to or after m idnight, m ay be observed by turning the sphere 
forw ard or backw ard on its north-south axis, adjusting it to the desired hour graduations. To enrich this 
particular dem onstration, reference can be m ade to the circum polar stars, i.e. that the B ig D ipper “m oves 
around” the polestar during the course of one year. In trying to explain the phenom enon of the “m oving 
of the polestar”, it m ust be m entioned that the night side of the earth faces different sections of the sky 
during one revolution around the sun – necessarily resulting in the B ig D ipper to change its relation to 
the pole-star. N ote that these relationships can be visually m astered w ith the B A A D E R  
P LA N E TA R IU M . B y stopping the m odel earth at a particular tim e of the year, the observer is asked to 
look from  this chosen position at the location of the circum polar stars, checking out the above 
relationships, also know n as the perm anent celestial clock. 
 
TH E  P R O JE C TIO N  W ITH  TH E  C U P O LA  

N o m atter w ether a cupola is already on hand or a prefabricated quick m ountable B A A D E R -D om e is 
available, naturally the dem onstration of the projection becom es m uch m ore im pressive w hen using a 
projection-cupola. In that case an accurate adjustm ent is possible w hich enables the observer very 
intensively to understand the changing of the heavens during the year. For using a cupola, the follow ing 
steps should be taken and m ade clear. 
 

1. The planetarium  has to be placed in the center of the dom e in a w ay that the lam p inside the star 
globe is in line w ith the rim  of the projection dom e. R em ove the cover from  the lam p! K E E P  IN  M IN D : 
The distance betw een the E A R TH  and S U N  is nearly zero com pared to the distance to the 
fixed-stars. For the projection therefore the w hole solar system  is only a sm all dot in the center of the 
star globe. This explains that during one night w e perm anently see 50%  of the skies only, w hich is 
the sam e on the cupola. 

2. N ow  m ove the m odel earth to the desired m onth and stop it in the m iddle of the section Turn the star 
globe until the shadow  of the earth is seen at the highest point of the dom e. N ow  the m eridian is 
adjusted and it is clear that an observer, standing at the highest point of the little m odel-earth (i.e. 
nearest the equator), w ould exactly see the heaven projected on the cupola. 

3. N ow  adjust your latitude by turning the-star globeuntil Y O U R  LO C A TIO N  is the highest point on the 
little earth. Tilt the starglobe upw ard or dow nw ard but be attentive that the earth’s shadow  alw ays 
rem ains on an im aginary line through the zenith of the dom e. The accurate latitude can be controlled 
w ith the help of a sm all calculation. D educt your latitude from  90°, the resulting figure then has to 
m eet the rim  of the dom e as inverted shadow , exactly opposite to the place w here the earth’s 
shadow  is positioned. N ow  you see the heavens for the chosen m onth and your latitude at 12 o’clock 
m idnight. 



4. A dditionally every hour the earth rotates counterclockw ise 15 degrees. For presenting the heavens 
for another tim e of the night therefore turn the globe around its polar axis alw ays 15° for each hour. 
C ounterclockw ise for the tim e before m idnight, clockw ise for the tim e after m idnight . (S een from  the 
N orth). 

 
TE C H N IC A L S P E C IA LS  

H aving com pleted the projection, the general dem onstration m ay be considered as finished. The 
follow ing points are directed m ore tow ards advanced individuals and professionals in the field. 
 

M ention can be first m ade of the technical design and construction of the B A A D E R  P LA N E TA R IU M . 
Located in the base, under a box-like protection, a transform er is housed, w hich w orks w ith a rectifier, a 
step sw itch, and an adjustible potentiom eter, to control and m anipulate the m ovem ents of the earth and 
m oony as w ell as varying the intensity of the artificial sun light. The controlled pow er is then transferred 
from  the base into the sphere by a connecting cable, w here it reaches a current consum er. This 
current consum er perm its the m inute m otor, propelling the earth and m oon to travel around the center 
support on the inside of the planetarium . That sm all m otor is quite costly, since it is connected w ith a 
m iniature reduction gear – bringing the ratio dow n to perm it slow est operating speeds. The arm  
supporting the m odel earth contains a flexible drive shaft, connected to the w atch-like gears of the upper 
m echanism . 
 

That sm all gear unit controls additional to earth’s m otion around the sun, four distinct operations, due 
to a design w hich w ill am aze the interested observer. The four functions are to: 
1) rotate the earth on its axis; 
2) orbit the m oon around the earth; 
3) point the axis of the m odel earth tow ard a defined point in space; 
4) propel the chrom e ring of the m oon's orbital path, that being different than all other revolving m otion.  
The independent m otion of the chrom e ring supporting the m oon show s the changes of the lunar nodes, 
as w ell as visually dem onstrating the relative position of the m oon’s path in regard to the earth. Those 
observers w ith a technical background w ill be interested to learn that the gears contain a four-fold 
coaxial driveshaft, m eaning that four self-contained, m inute tubes are responsible for the individual 
m otions achieved. The fact that the lunar and solar eclipses occur at different cycles is due to the 
circum stance, that the position of the m oon’s orbit also changes the m oon’s shadow  on the earth. 
 

The design of these gears is further responsible for show ing the form ation of sideral and synodic tim e. 
The B A A D E R  P LA N E TA R IU M  therefore perm its dem onstration of the sideral, synodic, and draconitic 
m onths. The concept of sideral and synodic tim e is adequately covered in the instruction m anual. B y 
counting the revolutions in reference to the sun (synodic tim e) , and then repeating this process by 
counting tow ard a star (sideral tim e) for a second tim e, the observer w ill see that the sm all gears 
produce 12 synodic and 12 sideral days. The occurrence of sideral and synodic tim e is caused by the 
fact that – w hile these are counted – the earth is also finishing one com plete orbit of the sun. Y ou w ill 
find an exam ple of this explanation in the instruction m anual. 
 

W hen orbiting the earth, the m oon causes a sim ilar phenom enon, w hich science describes as sideral 
and synodic m onths. In addition, the gears causing a change in the m oon's path perm it the 
dem onstration of the draconitic m onth. 
 
D E M O N S TR A TIO N S  FO R  TH E  A D V A N C E D  S TU D E N T 

Lastly, a dem onstration of the P latonic year is m ade possible w ith the B A A D E R  P LA N E TA R IU M . The 
observer should be told that the sun has an influence on the position of the earth’s axis (S traightening its 
angular tilt), by its gravitational forces. The earth in turn has a precession of the equinoxes, w ith that 
com plete revolution having a cycle of 26.000 years, and being know n as the P latonic or great year. In 
that process, the earth counters the gravitational influence of the sun (lunisolar precession) by carrying 
out a precession m otion (clockw ise from  the north) against the direction of its rotation (counterclockw ise 
from  the north) . B y carefully grasping the low er sun-earth support, and rotating it once in a clockw ise 
direction, w e are thereby dem onstrating a com plete precession cycle of 26.000 years. In that latter 
dem onstration, the line depicting the m onths w ould equal a tim e span of 2.150 years for each m onthly 
division. 
 

B y turning the inside support in such a m anner, w e see how  the ancient B abylonians and G reeks 
observed a different starry sky during a particular season w hen com pared to our tim e. W ith the B A A D E R  



P LA N E TA R IU M  you can therefore show  how  the heavens appeared during R om an tim es, for exam ple, 
such as at the birth of C hrist. This dem onstration w as previously possible only w ith full sized 
planetarium s, and com m ent should be m ade, that spring on earth does not start w hen the earth is on the 
“spring side” of the sun, that being under the sign of the Fishes. B ecause of our earth centered view  to 
the heavens, w e put the beginning of spring at the vernal equinox, or the point w here the sun’s center 
crosses the spring point. This sam e reason is responsible for such astronom ical term inology as “the sun 
passes along the ecliptic”. The B A A D E R  P LA N E TA R IU M  w ill again point out the natural occurrence of 
events, show ing that the earth revolves around the sun in one year – leading to the belief that the sun 
has m ade a sim ilar m otion on the ecliptic. The precession m otion of the earth is connected w ith the 
fact, that the sun w ould have to be under the sign of the R am  on M arch 21st, according to general 
custom . B ut, due to the precession and the gyrating, top – like effect of the earth’s axis, w e now  see the 
sun at the onset of spring betw een the signs of W ater B earer and the Fishes. This latter effect is 
called the “changing of the equinoxes”. 
 

E ven w ith this explanation of precession, several points rem ain to be discussed shortly. For exam ple, w e 
m ay say that the orbit of a m an-m ade satellite rem ains constant in space, once it has reached the target 
trajectory path. The m odel polar satellite orbit in the B A A D E R  P LA N E TA R IU M  perm its the earth to 
rotate under that orbit, enabling the satellite to observe or “photograph” the entire earth several tim es. 
W ith binoculars w e are in a position to w atch the light phases of V E N U S . N ow , the B A A D E R  
P LA N E TA R IU M  is giving insight into w hy w e see V E N U S  som etim es as a m orning-, and at other tim es 
as an evening star. The nature of the M A R S  orbit enables us to observe the northern, or at other tim es 
the southern pole of M A R S , and explains w hy each of these poles in turn becom es m ore easily visible to 
the hum an observer equipped w ith a telescope. In addition, the m ovem ents of the planetarium ’s m oon 
w ill explain w hy w e see 6%  m ore than one-half of the m oon’s surface. That phenom enon is due to the 
inclination of the m oon’s orbit in regard to the orbital path of the earth. “W e som etim es see the m oon 
m ore from  the top and at other tim es m ore from  the bottom ”. W hen dem onstrating the projection features 
of the planetarium  on a ceiling, w e can point out the difficulties of m ap projection, since w e are projecting 
a grid onto a flat surface. In addition, w e should m ention that the adjusting of the sphere to the polestar 
in the sky gives the observer a great deal of insight into the natural relationships. The observer can now  
apply and com pare reality w ith the m odel. 
 

S hould it prove that our dem onstrations have enriched the im agination and the understanding of the 
observers participating, w e can be pleased in having brought these individuals a step closer to m eeting 
the dem ands of our space age society. W ith the above instructions for a stim ulating dem onstration, the 
B A A D E R  P LA N E TA R IU M  w ill be appreciated for its uniqueness and its m ultitude uses. 
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