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Editor's Note - Please welcome Lauray Yule as the 
newest Associate Editor. She will be conducting the im
portant Script Section (formerly presided over so ably by 
Ron Hartman), and asks that all contributions be sent 
directly to her. 

I would like to publish at least one, and possibly 
two of the best scripts submitted each year. So, now is 
the time for all of you to begin turning in your fmest work. 
Without such help, neither Lauray's column, nor anyone 
else's, can be expected to grow and be shared among us. 

Beginning with our next issue, the Planetarian will in
corporate that information which has lately appeared under 
the President's Newsletter. All I.P.S. Regional Representa
tives are urged, therefore, to submit news of their up
coming conferences, etc., to John Wharton, Publications 
Chairman, who will act as editor of this new column. 
By keeping the Planetarian on schedule, we hope to bring 
you this information on as timely a basis as possible. Your 
cooperation is sincerely appreciated. 
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NEW HISTORICAL EVIDENCE PROVING 
HEROD DID NOT DIE IN 4 B.C. 

Ernest L. Martin 
Director of the Foundation for Biblical Research 

In my book The Birth of Christ Recalculated, it is 
maintained that the 30 day period between the lunar eclipse of 
13 March, 4 B.C. and the Passover of 11 April is not enough 
time to accommodate the recorded historical events that took 
place in the interval. There is now additional evidence to 
sustain this position and it is powerful. It concerns the funeral 
rites associated with Herod's death, the carrying of his body 
from Jericho to the Herodian (about 23 miles), and matters 
relative to his internment at the tomb. When these new factors 
are recognized, it will be seen that Herod's death in 4 B.C. 
becomes an impossible proposition. Only a 1 B. C. date will do! 

Let us understand some essential points regarding 
funeral ceremonies among the Jews in the first century. It was 
a cardinal obligation of religion that a proper and complete 
burial ceremony be conducted for the dead. M'Clintock & 
Strong's Cyclopedia of biblical literature and customs says: "It 
was deemed not only an act of humanity, but a sacred duty of 
religion to pay the last honors to the departed, while to be 
deprived of these was considered the greatest calamity and 
disgrace [emphasis mine] that a person could suffer" (vol.l. 
p.921). Even Josephus said: "The Jews are so careful about 
funeral rites" (War IV.317). Sacred duty demanded it! 

There can be no doubt that Herod's funeral was 
managed in a proper and dignified fashion, with all the 
ceremonial pomp and circumstance befitting the royal occa
sion. The customary funeral procedures that took place can 
even help us in determining the year of Herod's death! 

Josephus tells us that it was "customary for royal 
funerals to be full of splendor" (Antiq. VII.:3 91). And whereas 
Herod's father had a funeral "celebrated with splendid pomp" 
(War 1.228), and his brother Pheroras was honored with "a 
solemn national mourning and the most imposing funeral" 
(War l.581), Herod's own obsequies were "most splendid ... a 
majestic funeral such as no other king ever had" (Antiq.XVII. 
177). "ArchBlaus saw to it that his father's burial should be 
most splendid" (ibid. 196), and he "omitted nothing that could 
contribute to its magnificence" (War 1.670). 

The fact that Archelaus omitted nothing from the royal 
funeral indicates that every essential custom was observed. 
Above all, it was important that there be a proper mourning! 
Herod did not want to be denied "the lamentation and 
mourning that are customary when a king dies" (Antiq. XVII. 
175). He said it "was an extremely painful thought to him" if 
the customary mourning was not afforded him at his funeral. 
His chief desire and solemn command was that he have "a 
grand funeral such as no other king ever had, and that there be 
a mourning throughout the whole nation" (ibid. 177). Indeed, 
Herod was not satisfied with only the ordinary signs of 
lamentation, he wanted to be "honored with conspicuous 
mourning" (ibid. 178). 

Herod's wishes were carried out. We know this because 
50 elders of the Jews, who went to Rome after the ceremonies 
were over, admitted that the whole Jewish nation in Palestine 
"had joined in the mourning for Herod's death" (War H.88). 
Even Archelaus was pleased that the nation rendered the full 
customary honors to Herod, and he thanked them "for the zeal 

which they had displayed over his father's funeral!" (War II.2). 

IMPORTANCE OF THE NATIONAL MOURNING 
The matter of the national mourning is of supreme 

consequence to the chronological problem regarding Herod's 
year of death. It is needful to know Jewish mourning customs! 

There were two types of mourning rites associated with 
a person's death-and both had to be faithfully observed in 
proper funeral ceremonies. One was a 7 day purification ritual 
which only private members of the family (or any person who 
entered the tomb or touched the bier at the time of intern
ment) had to comply with. This is described in Numbers 
19:11-19. This was a ritual of religious cleansing to allow a 
survivor to re-enter the Temple and once again be able to offer 
sacrifices. Only close relatives or those who had touched the 
dead body (or surrounding furniture) were subjected to this 7 
day ceremony. The other type of mourning was an outward 
display of lamentation (with restrictions on normal living 
activities) that had nothing to do with ritualistic purification. 
This was a 30 day period of mourning in which anyone who 
knew the departed could participate. This was the general, 
public, sign of mourning! And in the case of a king or high 
government official the whole population took part! 

This 30 day period of mourning involved the family, 
friends, and even the whole nation if a king died! Its name in 
Hebrew is the Sheloshim. This period of lamentation was 
never omitted in normal times when the death of a national 
leader occurred, and this certainly was the case in the first 
century. When it was thought that Josephus was killed in 
battle (he was the military commander of Jewish forces in 
Galilee at the beginning of the Roman/Jewish War of A.D.66 
to 73), the whole Jewish nation in Palestine submitted 
themselves to the Sheloshim! "Thus for 30 days the lamenta
tions never ceased in Jerusalem, and the mourning for the 
commander [Josephus] was national. Many of the mourners 
hired flute players to accompany their funeral dirges" (War, 
IIl.436,437). The only problem was, Josephus was not dead, 
but they only found this out after the Sheloshim was over. 

These 30 days of public mourning were customarily 
observed by the Jews for national figures since the time of 
Moses. When Aaron died, all the people mourned 30 days 
(Num.20:29), and the same for Moses (Deut.34:8). And so 
common was the practice that Josephus said there were also 
30 days of public mourning for Miriam (Antiq.IV.78) though 
the Sheloshim for her is not mentioned in the Bible. This 
invention of a Sheloshim for Miriam reveals the common 
assumption of Josephus that it must have taken place. To 
Josephus, it would have been wholly out of character to omit 
it, because national figures were normally given a Sheloshim. 

CEREMONIAL ACTIVITIES AT SHELOSHIM 
The Sheloshim period of mourning has been well 

recognized throughout all periods of Jewish history, including 
modern times for orthodox Jews. It was certainly done in the 
Second Temple and Talmudic periods. In The Tractate 
Mourning (English trans. by D.Zlotnick,1966) are recorded 
laws of mourning which reach back to the first century. During 
this 30 day period, no haircutting or laundering were permit
ted (p.128), no dyed or new clothes could be worn (pp.52,53), 
no white garments or ironed (pressed) clothes could be 
donned (p.129). In fact, clothes were required to be rent 
asunder at Sheloshim and were to be worn all the period of 
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the 30 days of public mourning (p.68). No banqueting was 
allowed the mourners. (p.69), nor could one sacrifice in the 
Temple during the period (Mo'ed Katan,15b). 

THE IMPORTANCE OF SHELOSHIM 
What has all the above to do with our chronological 

problem? Very much! Douglas Johnson, in his March, 1982 
article in the Planetarian, allows only a 10 or 12 day period 
from Herod's death to the Passover. He does this in order to 
get his 4 B.C. date for Herod's death to work. But Johnson 
completely overlooks the customary (and necessary) 30 day 
Sheloshim period of mourning for high public officials. Since 
we are told that nothing was omitted in those obsequies of 
Herod, we must place a Sheloshim ceremony between Herod's 
death and the following Passover! And it certainly occurred 
because Josephus recorded (about three days before the 
Passover) that "the public mourning for the king was ended" 
(War II.5). At its termination Archelaus began to banquet 
with the populace (Antiq. XVII.200), he put on a white garment 
(ibid. 1), went into the Temple and offered a sacrifice (ibid. 2), 
and began private feasting with his friends (Antiq. XVII.205) 
-and these things began to happen about 3 days before 
Passover! This shows that Herod could not have died later 
than 30 days before these events! Reckoning from Passover 
back to Herod's death involves a period of at least 33 days! 
But Johnson, in order to rescue his 4 B.C. death of Herod, can 
only allow 12 days at the most! He is in dire straits because 
there are many other evidences to show Herod died in 1 B.C.! 

THERE IS MORE EVIDENCE AGAINST 4 B.C. 
The "hurry-up" funeral which Johnson demands for 

Herod (in order to get his 4 B.C. date to work) is completely 
out of character with that of a Jewish king who ordered the 
grandest funeral ever afforded any king! But Johnson can only 
permit 9 or 10 days to get all the ceremonies over, and even 
then he has to hurry. He believes that only a day or two are 
needed to summon the military and government leaders (and 
Herod's relatives) from around the country, and to bring the 
royal ornaments from Jerusalem to accompany the corpse. 
Then he allows a short procession of 8 stades (0.9 mile) to the 
outskirts of Jericho where he transfers Herod's body to a 
wagon and then gallops him up the Judaean slopes 23 miles (in 
a day, or no more than two), buries him, then is observed the 7 
day purification ritual for the family and those who touched 
the body, and finally the banquet occurs. Even this is really 
straining hard to make everything squeeze into place. 

The whole thing might seem barely possible on the 
surface, but to Jews of the first century, Johnson's ideas of 
Herod's funeral would be ridiculous in the extreme! 

First, ,Johnson says that Herod would have to be buried 
within three days of death because he would begin to have 
odor (as with Lazarus in John 11:39) and his body would be 
subject to from the land and air. What nonsense! 
While it was usual for ordinary people to be buried within 24 
hours of death, this was not so with kings. It was customary for 

in the first century to be embalmed in a variety of ways. 
In a work written about a hundred years before Herod died, it 
has the patriarch Judah enjoining his sons not to him in 
costly garments nor to cut open his body for as was 
done to kings (The Testaments of the Twelve Patriarchs, 
Judah,XXVI). And about a half century later, King Aristob-

ulus of the Jews was embalmed in honey for the long journey 
from Rome to his tomb in Jerusalem (Antiq.XIV.124). And 
earlier, Jacob (the. ancestor of the Jews) was embalmed in 
Egypt and then carried all the way to Palestine where he was 
buried (Gen.50:2,26). At no time is it recorded that predators 
from the land and air attacked these royal personages, nor did 
they stink! Indeed, when Herod's brother Pheroras died in 
Peraea (about 70 miles from Jerusalem), Herod "had him 
prepared for burial and brought him to Jerusalem, where he 
provided a burial place and decreed a solemn mourning for 
him" (Antiq. XVII.59,60). These funeral ceremonies for Pher
oras would have occupied a good number of days after his 
death. He was not assaulted by any of Johnson's predators! 

The main problem with Johnson's ideas is not his 
predacious beasts, but his belief that the procession went only 
8 stades to the outskirts of Jericho and then everyone 
dispersed back to his own employments throughout the realm 
while Herod was being lifted onto a wagon and galloped up the 
Judaean hills some 23 miles to get him hurriedly buried! 

The suggestion is absurd! 
Josephus makes it clear that the procession that com

menced in Jericho accompanied the dead king all the way to 
the Herodian (War 1.673). And as for placing Herod on a 
wagon, isn't Johnson aware that ancient wagons had no 
springs? Here is Herod's body being jostled in hasty retreat to 
the Herodian over the rough-grained stones on a road! Poor 
Herod would have been messy Herod on arrival! What 
splendor for'one of the greatest kings on earth at the time! 

Johnson knows little of royal protocol. Since the cortege 
went all the way to the Herodian, 8 stades were a proper dis
stance to cover each day. Augustus was carried by senators 
the 120 miles to Rome by stages. His rested for 12 hours 
each day in a temple or plaza (Suet.Augustus.100,101). But 
Johnson objects to a daily journey of 8 stades (0.9 mile) for 
Herod's funeral procession even though he admits that 
Whiston (a translator of the Loeb Classical Li
brary, and Harvard University see this as meaning. 

However, it is Johnson who is 
anything about early funeral customs he would 
why they only went 8 stades a V irtually every funeral 
procession within the Roman at the time 
certainly Jewish had the corpse placed on a bier and it 
was carried pallbearers to the place of burial-and besides 
that, the bearers carried the bier barefoot! The Jewish 
Encyclopedia, vol.III,p.436 (1902) states: "The bearers, who 
carried the bier on their shoulders (hence the name 
[shoulderers]' walked barefoot, one set of bearers cnanlgmLg 
with one another from time to time to as many as 
an opportunity to honor the dead (Ber.iii, 1; Yer.Naz. vii. 56a)." 

That's carried the bier all the way to the 
Herodian while Indeed, all the mourners and close 
relatives were forbidden to put on shoes (Mo'ed Katan,15b, 
21a, and 20b). This custom was '.HJ,"V~UU'~' 
and it was particularly necessary at funeral YH'(,,'C""" 

prophet Ezekiel was told his wife would die but thathe was not 
to mourn in the customary way. "Make no mourning for the 
dead: bind thy head attire on thee, and put thy shoes on thy feet. 
So at my wife died, and I did in the morning as I was 
commanded" (Ezek.24: Ezekiel was told, on this 
occasion, to abandon the ancestral funeral customs which 
required people to go barefoot. This practice was one of long-
0~Gun_uu~. During a time of national mourning, "David went up 
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by the ascent of the Mount of Olives, and wept as he went up; 
and he had his head covered, and went barefoot; and all the 
people that were with him covered every man his head, and 
they went up weeping" (II Sam.15:30). The prophet Isaiah in 
mourning over the coming captivity of Israel was told to "loose 
the sackcloth off thy loins, and put thy shoe from off thy feet. 
And he did so, walking naked and barefoot" (Isa.20:2-4). And 
Jeremiah, moaning over the iniquities of Judah, said that their 
undergarments would be uncovered "and thy heels made 
bare" (Jer.13:22). The unshod feet showed their grief! 

Going barefoot in times of mourning, and especially at 
funerals, was an ancient Jewish custom never abrogated 
except in abnormal times. Josephus himself tells us that King 
Ahab "felt grief and remorse for his sins; putting on sackcloth, 
he went with bare feet and touched no food and confessed his 
sins" (Antiq. VII1.362). That Ahab went barefoot is not found 
in the biblical account-it is Josephus' own assumption based 
on the prevailing national custom. This shows how common 
going barefoot really was in the first century. (That Ahab took 
off his shoes is also found in the Targum-a first century 
paraphrase on the Bible. Thackeray, Josephus the Man,p.82.) 

We are thus provided with powerful evidence that the 
custom of going barefoot during mourning periods was com
mon at the time of Herod's death. In fact, there is far more 
evidence to support it. Recall that Augustus died at Nola, 120 
miles south of Rome. Senators carried his bier on their 
shoulders to Rome (letting his body rest for 12 hours a day at 
various temples along the route). After his cremation, Sueton
ius informs us that "leading knights, going barefoot, and 
wearing unbelted tunics, then collected his ashes and placed 
them in the family Mausoleum" (Augustus,l00,101). The fact 
that aristocratic ,Romans were going barefoot at Augustus' 
funeral (about 15 years after Herod's death) shows contem
poraneity of the custom within the Roman Empire! 

Going barefoot at times of mourning was a very common 
thing. When Demeter was being mourned, the women in the 
procession walked in their bare feet (Callimachus Hymns,VI. 
124; Plutarch de Sera Numinis Findicta,12). In times of 
drought a procession and ritual of humiliation and grief called 
for people to walk unshod (Tertullian Apol. 40). Particularly 
was this true at funerals .. Bion describes Aphrodite wailing 
for Adonis being barefoot, and Autonos removed the shoes at 
the death of Actalon (Bion 1.20; cf.Nonnus, Dionysiaca,V. 
374). But that's not all, there are "many instances recorded in 
the classical records of going barefoot in times of sorrow" 
(Diet. of Religion and Ethics,vol.X1.p.4 75). 

And in Jewish circles going barefoot at times of mourn
ing (especially at deaths) had strong biblical as well as 
traditional sanction (Mo'ed Katan 20b), and for carriers of 
biers, they always walked barefoot from the beginning of the 
funeral procession to the place of burial (J ewish Ency.voLIII. 
p.436). For the funeral rites of King Herod (in which Josephus 
said no ceremony was omitted), there can be no doubt that the 
kattafim [the pallbearers] carried Herod's bier all the 23 miles 
from Jericho to the Herodian! 

Johnson in his critique of the suggestion made by many 
scholars that the procession went 8 stades a day to the 
Herodian, probably never thought that the people (except the 
armed soldiers) walked barefoot all the way. And besides, the 
bier on which the dead king lay was made of solid gold 
(War 1.671). It could have weighed, conservatively, two or 
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three hundred pounds. Added to that was the king's weight, 
his crown, sceptre, and other personal items! For 8 or 10 
barefooted men (the normal number of pallbearers) to carry 
four or five hundred pounds on their shoulders over that rocky 
and desert terrain, it makes sense that about a mile a day was 
all they could walk. After all, most people wore shoes all the 
time (and certainly this applied to aristocratic pallbearers). 
Their tender feet walking those 23 miles on the hot, sandy, 
rocky ground of the Judaean desert must have required them 
to walk rather slowly. Even then, they must have experienced 
relief that their lacerated feet only had to walk a mile a day! 

And though Johnson feels that William Whiston (who 
translated Josephus), the Loeb Classical Library, and Har
vard University are silly for thinking that the procession only 
went 8 stades a day up the mountain slope, I would suggest 
that Johnson go to Jericho, put a 50 pound weight on his back, 
pull off his shoes, and walk the 23 miles to the Herodian. I 
think after his ordeal, he would finally believe that the 
scholarly suggestions given above are not as silly as he thinks! 

And remember, there is the Sheloshim period that had 
to take, place before the coming Passover. Taking off the shoes 
was also a part of that 30 day mourning period! The 25 or so 
days it required to carry the bier to the Herodian would have 
taken up most of Sheloshim. Finally, the king was placed in his 
tomb. From that time on, the 7 day purification ritual for the 
immediate family (and all others who tou'Ched the bier at the 
place of final internment) was observed. Note again that the 
whole nation was not required to perform this rite! This 
purification only began with the time of burial, not at death. 
This was similar to Jacob's funeral ceremonies. He was 
embalmed in Egypt, given 70 days mourning (like the later 
Sheloshim period), carried all the way to Palestine, and only 
then did Joseph undergo a private 7 days of mourning 
(Gen.50:2,3,6-10). So, Archelaus performed the private 7 day 
purification rite after Herod's burial. This occurred when the 
national mourning of Herod had terminated - "the public 
mourning of the king was ended" (War 11.5). And note this: for 
the majority of Greeks the public mourning was also 30 days 
(Diet. Rel. Ethics. IV.47 4). Since Herod was a Grecophile of the 
first order, the Greek mourning rite was no doubt adopted 
(overlapping with the Jewish) for Herod's Gentile subjects. 

A CONCLUDING FACTOR 
After the time of public mourning (the Sheloshim) was 

over, Josephus said Archelaus then sat on a gold throne 
(War II.2). Even this action of Archelaus shows that the 30 
day Sheloshim was already completed. Interestingly, in The 
Tractate Mourning, we have the following regulations on 
matters of royal succession. "Even riding a dead king's horse, 
sitting on his throne, using his crown, or any personal effects, at 
his death they are all burned for him (Tos. Sanh. 4:2)" (Zlot
nick,p.137). It was custom to construct a pyre and burn these 
effects-only the signet ring of authority was retained (e.g. 
Antiq.XVII.194). A new throne had to be made for Archelaus! 

What does this have to do with our chronological 
problem? The fact is, that gold throne on which Archelaus sat 
about 3 days before the Passover, was constructed after 
Herod's death! But could an ornate and richly wrought golden 
throne (as it surely was) be created in Johnson's 9 or 10 days? 

The truth is, Herod died after the lunar eclipse of 10 
January, 1 B.C. - not in the impossible year of 4 B.C.! 



TRIPLE CONJUNCTIONS 
OF JUPITER AND REGULUS 

John Mosley 

Griffith Observatory 
Los Angeles, California 

With the recent revision of the date of the birth of 
Christ, planetarians are turning to the skies of 3 and 2 BC 
to find the identity of the Star of Bethlehem. In those 

years we fmd two close conjunctions of Jupiter and Venus 
(August 13, 3 BC and June 17, 2 BC) and a triple con
junction of Jupiter and Regulus (September 14, 3 BC; 

February 17 and May 8, 2 BC), and wonder if the Star 
might have been the planet Jupiter. 

Several articles have given the details of the Jupiter
Venus conjunctions (see the "Conjunctions of 3-2 BC" 
on page 10-14 of the February, 1981 GRIFFITH OB
SERVER), but it is hard to fmd in print an answer to the 
interesting question, "How often do triple conjunctions 
of Jupiter and Regulus occur?" Although this has been in
vestigated by the well-known Dutch amateur Jean Meeus, 
I do not know of an article on this question that has ap
peared in English or that is readily available to American 
planetarians. 

Single conjunctions of Jupiter and Regulus occur on 

the average of once every 11.86 years, and vary from this 
by a small amount depending on the position of the earth 

in its noncircular orbit. Roughly one in three of these 
conjunctions is triple, and they follow a pattern. 

Jupiter's synodic period (the interval between succes

sive oppositions) is 398.884 days. During this time, Jupiter 
advances 33.144 degrees along its orbit, and has a retro
grade loop that is 9.97 degrees wide. After 11 synodic 
revolutions (which equal 12 earth years plus 4.65 days), 

Jupiter has advanced 364.58 degrees, and is thus 4.58 
degrees to the east of its position of 12 years earlier. 
As the width of the retrograde loop is just over twice this 

angular distance (9.97 vs. 2 x. 4 .58 = 9.16), an initial 
triple conjunction must be followed 12 years later by a 

second triple conjunction. Additionally, if the first opposi

tion took place less than 4.98 degrees (9.97 / 2) west of 
the star, there will be a third and fmal triple conjunction 
12 years later. No triple conjunction occurs without there 
being another 12 years later (or earlier), and they frequent
ly occur in groups of three. See figures 1 and 2 (both from 
Jean Meeus) and note the near-miss in 1979-80. 

Meeus searched the planet tables to discover 54 triple 
conjunctions of Jupiter and Regulus between 1 AD and 

2000 AD. The last was in 1967-8 and the next will be in 
2039. An examination of Tuckerman's tables shows that 
the last triple conjunction before the birth of Christ was in 

15-14 BC (Regulus's longitude at that time was 122.2 
degrees). 

I would like to thank Robert Victor of Abrams Plane
tarium for supplying the articles by Meeus, and Jean Meeus 

for doing all the work. 
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1185 
1268 

948 
1031 
1114 
1197 
1280 
1363 
1446 
1529 
1612 
1695 
1778 

1292 
1375 
1458 
1541 
1624 
1707 
1790 
1873 
1956 
2039 

1719 
1802 
1885 
1968 
2051 2063 

JUPITER'S RETROGRADE LOOPS 

Each loop is offset 4J6. degrees to the east from the previous. 
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DIGISTAR STARS 
IN STAR TREK 

Jeri H. Panek 

Evans and Sutherland Computer Corporation 

Salt Lake City, Utah 

In the Fall of 1981, Evans & Sutherland was visited 
by Jim Veilleux, supervisor of special effects for Lucas
Films Industrial Light and Magic Ltd. Jim and Ken Ralston 
had been asked by Paramount Pictures to supervise the 
planning and execution of special effects for the forth
coming movie, "Star Trek - The Wrath of Khan." 

Paramount had contracted to a release date of June 
4, 1982 and the script was still not finalized. Jim realized 
that many things had to be coordinated on an extremely 
tight schedule if the picture was going to come together as 

required. Because of the strict shooting commitments, Jim 
decided to visit Evans & Sutherland to see what the DIGI

STAR * was capable of doing, and if it would be possible 
to use it for the starfields and some of the tactical displays 
in the movie. After an initial meeting and demonstration 

of DIGISTAR, Jim decided the system could allow him to 

film effects impossible to create with conventional 
methods. After E&S agreed to assist ILM, Jim visited our 
Salt Lake facility with a script and storyboard detailing 
areas for DIGISTAR involvement. Once the scenes were 

defined and concepts of the tactical displays dicussed, the 
task of programming the visuals began. Steve McAllister, 
Neil Harrington, and Brent Watson of E&S, in close col

laboration with Jim, decided how best to visually produce 
the effects. Steve and Neil worked on creating new visuals 
for the tactical displays and defining the starfield sequences 
using DIGISTAR software. While it is relatively simple to 
film from the CRT, it was a rather time consuming effort 
to determine the proper sequencing, motions, and ex
posures. 

When shooting began, cameramen Scott Farrar and 
David Hardberger brought the ILM EmpireFlex Vista Vision 
camera to Salt Lake City to shoot test footage. After a 
busy filming schedule and analyzing the results at ILM, 

a procedure was defined to produce the effects desired. 

Because ~f the recording capability of DIGISTAR, com
plex moves could be pre-determined and then digitally 
recalled in seconds at a later date for shooting. Complex 
segments could also be joined together, such as the opening 

and closing starfields. The beginning sequence alone is 
nearly 5000 frames long - a continuous move through the 

DIGISTAR database and each take required approxi
mately 2-7.:i hours to photograph. The shots were made 

with the VistaVision camera and a Nikon 135mm lens set 
at f/4. The camera ran at .5 FPS to obtain a 3/4 second 

exposure. Although DIGISTAR currently is a mono
chrome system (when used in the planetarium environ

ment), very sophisticated displays can be attached to per
form color-graphics work. To obtain the color-graphic 

sequences shown in the movie, an E&S color shadow' mask 

display was connected to DIGIST AR from which all the 

tactical effects were filmed. It took some experimentation 
to determine the exact brightness, hue, and saturation of 

each object in each scene to obtain the desired effect. 
But standard DIGISTAR controls were very beneficial 
in doing the types of motions that were required for the 

complex moves. 

ILM crews working in San Rafael would fly to Holly
wood to shoot the live-action footage, and from it deter
mine placement of special effects. They would then come 
to Salt Lake, and film the DIGIST AR portion that would 
later be matted into the finished picture. The cameras 
used to shoot live-action in Hollywood and the cameras 
used to shoot graphics in Utah all had to be specially 
synchronized so that the footage between them (as well 
as that shot on miniatures at ILM) was compatible. Live
action shots of the film were finalized in January, and 
the computer graphics scenes were finished at the' end 
of February. 
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Many complex techniques are involved in the level 
of special effects work that is performed by the people 
at ILM. It is a real eye-opener to work with professionals 
such as Jim and his assistants. They are extremely talented 
and have a keen ability to visualize concepts before they 
have been created. According to Jim, the production of 
the special effects for Star Trek would have been almost 
impossible to accomplish in the short time frame allotted 

without the use of computer graphics and the capabilities 
of the DIGIST AR system. 
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It was a team effort at Evans & Sutherland that en
ab1ed us to produce the effects desired - it was a lot of 
work, but also a lot of fun. 

*DIGISTAR is a digital planetarium projection system 
designed and manufactured at Evans & Sutherland Com
puter Corporation in Salt Lake aty. DIGISTAR can per
form standard planetarium functions as well as many func
tions previously impossible; it can also project onto the 
dome of a planetarium anything in three dimensions 
created with lines, dots, or alphanumerics. END 



I.P.S. SURVEY 
OF THE WORLD'S PLANETARIUMS 

PART I (MAJOR FACILITIES) 

Charles F. Hagar 

Planetarium Institute 
Department of Astronomy 
San Francisco State University 

In early 1980 Survey Questionnaires were mailed to 
all planetariums listed in the IPS Directory (Special Report 
No.9 - Sept. 1979). There were 380 respondents, with 
sufficient attendance data for statistical purposes from 
335 of these. North American facilities returned about 
75% of the surveys, while a 40% response was obtained 
from others. For better statistical analysis on future 
surveys, the data base should be expanded. An improved 
survey form is being prepared, and we desire to incorporate 
your ideas in this matter. In a forthcoming issue of the 
Planetarian, we shall solicit your ideas for an improved 
planetarium questionnaire. We want to ask the questions 
which you want answers to. So you will have an oppor
tunity to help formulate the survey questionnaire for the 
1984 IPS survey. 

Those who participated in formulating the question
naire used in the present survey were C.F. Hagar (SFSU) 
and Lee Simon (Morrison Planetarium). Data analysis 
was done by Willard Brown (Western Washington State 
University). 

The present survey will be published in three parts. 
Part I (in the present issue) deals with major facilities 
(dome diameters larger than 14.9 meters [48.9 feet D. 
Part II of the survey (in a future issue) will cover inter
mediate sized facilities (dome diameters from 12 to 15 
meters - 40 to 50 feet). Part III of the survey will cover 
dome sizes up to 12 meters (40 feet). 

The last data tables presented in this issue, however, 
do represent information for all dome sizes. That is: 
"Highest Average Annual Attendance by Manufacturer" 
and "Number of Planetariums by Make." It should be 
recognized that this data is not complete; it represents 
only those who responded to the survey. Nevertheless, 
some trends can be seen and some ideas of attendance, per
centages of population, percent of use of the planetarium 
theater, etc., can be gleaned by perusal of the analysis. 

The survey which follows on these pages lists data on 
113 planetariums (44 North America; 9 South America; 
35 European [including the U.K., and the U.s.S.R.] ; 25 
planetariums in Africa, Asia and Australia). Sufficient 
attendance data was provided by 50 of these facilities 
for "General Attendance Statistics". In addition 53 faci
lities provided sufficient information for analysis of number 

of Full Time Personnel as well as Part Time Staff. Analysis 
was also made of the percent use of the planetarium the
ater. 

A similar survey which was based upon the period 
1970-1974 may be found in the Newsletter of the Plane
tarium Association of Canada: North Star:, Winter 1979. 
Copies of this earlier survey were mailed to all those who 
participated in the current survey. It is realized that the 
information presented in the current survey is now some
what outdated. Nevertheless, it represents the most recent 
information available in published form, although there 
may be more recent data in some thesis research projects. 

Ideas, suggestions, and comments will be welcomed 
by the Survey team and may be sent to the author c/o 
Planetarium Institute, Department of Astronomy, San 
Francisco State University, San Francisco, California 
94132/U.S.A. 

THEWORLO'SKAJORPlANETARIUMS 
(Domes larger than 14.9 meters) 

Area Country City & Planetarium Instrument Opening 00 ... Seating 
State Name (*) Date Oiameter Capacity 

Ft. m. 

North U.S.A. Atlanta,GA Z V Dec '67 
America 

Baltimore,MD Jun'76 50 15.2 144 

8atonRouge.LA ZIV May '67 

Boston,MA Oct '58 60 18.3 310 

Boulder,CO FiskeP. lVI Sep'75 65 19.B 

Bradenton,FL BishopP. Oct '56 50 15.1 

Centerport, NY Vanderbilt GCus Jun'71 60 18.3 234 

ChapelH1ll,NC MoreheadP, May '49 68 20.7 330 

Chicago, IL AdlerP. lVI May '30 393 

Cleveland,OH P. Space Theat S STS Apr'n 60 18.3 235 

Cupert1no,CA De Anza/Minol ta MS~15 Oct '70 50 15.2 167 

Denver, CO GatesP. MIV Jly'68 50 15.2 

Eastlansing,MtAbramsP. Feb '64 50 15.2 

Flint,MI longwayP. Jun'58 

Houston,TX Jly'64 50 15.1 232 

Jackson,MS DavisP. Sep'78 

Los Angeles,CA GriffithP. May '35 663 

Memphis,TN VMIV Feb '54 50 15.2 

Miami, FL Nov '55 

Montgomery, Al Oct '58 50 \5.2 

"IewYork,NY Amer.Mus. 75 11.B 
!+ayden 

Phl1adelphia,PAFelsP. Nov '33 

Pittsburgh,PA Buhl P. 111 Oct '39 65 19.8 450 

Richmond,KY Hummel P, 67.520.5 

Richmond,VA [SO"I 74 22.6 250 

Rochester, NY Sep'68 65 19.8 

StPaul.MN Sep'78 76 23.2 

StLouis.MO G L-l Apr '63 60 IB.3 400 

Salt Lake City S STP Nov '65 50 15.2 216 
UT 
San Diego,CA Mar '73 76 23.2 344 

San Francisco,CA Nov '52 65 19.8 311 

Tucson,AZ FlandrauP, 50 15.2 

USAF Academy,CO USAFAcademyPVMIV Feb '59 50 15.2 

Washington,DC Einstein Jly'76 70 21.3 
Spacearium 

Calgary,ALBERTACentennialP.J 23/6 Jly'67 65 19.8 244 

Edmonton ,ALBERTA J 23/ 76 23.2 220 

Vancouvoer,8C P. J 23/7 Oct '68 65 19.8 280 

Winnioeg,MAN ManitobaP. Z Vs May '68 60 18.3 287 

Toronto,ONT McLaughlin? J 23/6 Oct '68 7S 22.9 355 

Montreal, PQ 1 V Apr '66 

Mexico Mexico City Enrique Z IV 65.520.0 440 

l10relia Sep'75 65.520.0 361 

Guadalajara Space Theater S STS 1982 
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Country :ity& 
5 t~ te 

THE WORLD'S I'1A.JOR PLANETARIUMS 
(Oome5 largH than 14.9 rnet!!n) 

Planetartum Instrument Opening Do'l'l!! 
Name (.) Date 01amtter 

Ft m. 

South Argentina 8uenosAires Galilei Jun '67 65.520.0 
America 

Rosario 

Sao Paulo 

Chile Santiago 

Columbia Bogota 

Ecuador 

Quito 

Uruguay Montevideo 

Venezuela Caracas 

Europe Austria 

Belgium 

Bulgaria 

Czechos
lovakia 

England 

Germany 
East 

Hungary 

Italy 

Portugal 

Switzerland 

Africa Egypt 

Klagenfurt 

Brussels 

Prague 

Copenhagen 

Pilris 

Hamburg 

hiunich 

Nurnberg 

Stuttgart 

Io/elfsburg 

Jena 

Athens 

Budapeste 

Milan 

Chorzow/ 
Kattowice 

Olsztyn 

Baku 

Leningrad 

Moscow 

Riga 

Volgograd 

Dushanbe 

South J"lfri ca JOhanne!"~urg 

Asia Beijino;l 

72.222.0 

Ibirapuera Z III 65.510.0 

65.510.0 

J 23/6 Dec '69 75 22.8 

Inst. Z Vs 1983 65.610.0 
Oceanografico 

J 13/6 

Municipal P. Feb '55 59 18 

Jly'61 65.520 

ViennaP. Jun'64 65.620 

RaumflugP. J 12/1 May'77 49.215.0 

BruxellesP 

PrahaP. 

LondonP. 

HamburaP. 

Sep '76 78.724 

J 15/1 1976 

J 23/25 

J 23/2 Nov '60 77 23.5 

Z VI 65.620.0 

65.520.0 

IS/DP Oct '79 49.215 

S STS 

IV 
VI 
IV 

85.316 

Jun '65 65,520 

'30 67.620.6 

49.215.0 

Sep '81 

CopernicusP.Z V 59.018.0 

StuttgartP. 

loJelfsburgP. J 15/DP2 

Apr'77 65.520.0 

JenaP. J 23/7 Apr '69 75 23 
J 23/ 1984 

EugenidesP. Z IV Jun '66 49.215.0 

BudapestP. J 23/5 Aug'77 75 23.0 

Hoepli 64.319.6 

Sala 

CopernicusP,J 23/2 Dec '55 

J 15/1 Feb '73 

J 15/1 

CalousteP, J 23/4 Jly ' 65 75 22.8 

Lon9 i neP. Jly'69 59.11B 

J 23/6 Mar'72 

J 23/3 75 22.B 

J 23/25 Oct '59 75 22.8 

MoscowP. J 25/8 May 

J 13/3 J1Y'64 

J 23/15 Sep'54 75 22.8 

J 23/5 

.j 23/5 

5) 77 

THE WORLD'S MJORPlANETARIUMS 
(Domes larger than 14.9mehrs) 

Country City & 
State 

Calcutta 

Bombay 

New Delhi 

Indonesia Jakarta 

Iraq 

Libia 

Sri Lanka 

Kuala Lumpur 

Baghdad 

Benghazi 

Tripoli 

Saudi Arabia Riyadh 

Thailand 

Hongkong 

Japan 

Bangkok 

Akashi 

Kitakyushu 

Iwaki-City 
Fukushima 

Miyazaki 

Nagoya 

Osaka 

Tokyo 

Tokyo 

Australia Brisbane 

Planetarium rnstr~tOpen1ng Oome 
Diameter 
Ft. m, 

Hame (.) OHe 

J 23/25 5ep'62 

23/6 Dec '76 

J 15/0P 

JakartaP. J 23/5 Mo!Ir'69 75.523,0 

J 15/0P 

Ministry 
of Ed 

BangkokP, 

Space Mus. 

J 23/5 AU9'70 74 22.6 

J 15/1 

J 15/0P 

J 23/4 Feb '65 75.523.0 

55T5 60.018.3 

Aug '64 65,620.0 

Oct'80 75.523.0 

J 23/3 Jun'60 65.620.0 

Dec '70 

May'7S 

65.620.0 

49.215.0 

MiyakoSpace G GM-15T Dec '73 49.215-,0 
Mus. &Pltm. 

Nagoya Sci Nov '62 66.320.2 
Mus. P. 

Munic, Elect. Mar '37 59,118.0 
Sci. Mus. 

Gotoh Mar'S7 65.620.0 

suginami 49.215.0 
Sci EdCntr 

Culture & M MS-20 1981 65.620.0 
Sci MusP 

BrisbaneP, J 12/1 May'78 49,215,0 

Seating 
Capacity 

480 

418 

277 

186 

500 

570 

463 

316 

450 

250 

208 

445 

364 

455 

ATTENDANCE STATISTICS 

Atlanta,Georgia 

Baltimore,Maryland 

BatonRouge,Louisiana 

Boston, Massachusetts 

Boulder,Colorado 

Bradenton,Florida 

118,000 

104,000 

43,000 

360,000 

12,000 

Centerport, New York 205,000 

Chapel H111, North Carollna 106,000 

Chicago, Illinois 

10 Cleveland,Ohio 

Cupertino,Cal1fornia 

12 Denver, Colorado 

East Lansing,Mlchigan 

Houston, Texas 

Jackson,Mlssisslppi 

LosAngeles,California 

Hemphis,Tennessee 

Miaml,Florlda 

364,000 

65,000 

242,000 

83,000 

78,000 

65,000 

185,000 
241,000 

53,000 

190,000 

Phlladelph1a,Pennsylvanla 155,000 

Pittsburgh,Pennsylvo!lnia 173,000 

21 Rochester, New York 

St. Paul,Mlnnesota 

So!IltLakeCity,Utah 

24 SanOlego,Californio!! 

210,000 

596,000 

140,000 

458,000 

25 So!InFrancisco,Co!Il1fornla 175,000 

Tucson,Arizona 

USAFAcademY,Colorado 

28 Washfngton,O.C, 

Calgary, Alberta 

30 Vancouver,B.C. 

Winnipeg,Manitoba 

Toronto,Ontario 

33 Morelia,Mexico 

34 ~ntevideo, Uruguay 

35 Vlenna,Austria 

36 Praha,Czechoslovak1a 

London,England 

38 Paris,France 

BochL/l11,Germany 

Hamburg, Gennany 

41 Klagenfurt,Austria 

Stuttgart, Gennany 

43 Athens,Greece 

Budapest,Hungary 

45 Lisbon,Portugal 

79,000 

97,000 

416,000 

109,000 

243,000 

132,000 

279,000 

56,000 

81,000 

193,000 

64,000 

159,000 

111,000 

107,000 

40,000 

273,000 

94,000 

192,000 

64,000 

ATIENDANCE 5TATlSTlCS 

131,000 

104,000 

45,000 

416,000 

230,000 

126,000 

384,000 

65,00G 

281,000 

8i,000 

83,000 

65,000 

186,000 (pi tm. silovs) 
251,000 (light shows) 

60,000 

200,000 

181,000 

186,000 

249,000 

600,000 

171,000 

535,000 

186,000' 

82,000 

106,000 

119,000 

285,000 

181,000 

334,000 

56,000 

105,553 

85,000 

198,000 

70,000 

203,000 

136,000 

123,000 

40,000 

318,000 

120,000 

212,000 

74,000 

7,478,000 

1,935,000 

City Attendance Attendance 
(4-yrav9.) (H1ghestAnnuall 

MetroPopulatlon 
(1980 census) 

46 Luzern,Switzerland 

47 Moscow, USSR 

Olsztyn,Poland 

49 Beijing,China 

50 BMgkok, Thailand 

51 Jakarta, Indon@sia 

52 lwak1-City,Japan 

53 Miyazaki, Japan 

237,000 

720,000 

133,000 

560,000 

239,000 

110,000 

16,000 

50,000 

245,000 

740,000 

140,000 

800,000 

280,000 

125,000 

16,000 

64,000 

GENERAL ATIENDANCE STATISTICS (Survey based upon period: 1976-1980) 

337,000 

Region MlIITIberof Metropolitan Planetarium Attendance as Avero!lge 
Planetariums Population Attendance % of Population Attendance 

Survey&d Serv&d (Annual)· per facility 

N&S,M1erfc4.31 60,530,000 5,855,000 9. 7~ 189,000 

192,000 
(151,000) 
257,000 

(121,000) 

Europe 

Other 

5iJ1ofo1\RY 
(TOTAL) 

14 40,676,000 
(13) (U) (32,665,000) 

5 18,050,000 
(4) (UIt) (9,344,000) 

2,684,000 
(1,964,000) 
1,285,000 

( 485,000) 

50 119,256,000 9,824,000 8.2% 196,000 

(*) NOTE: Annual Attendance figures selected from the hiqhest a nnualattendance 
during period: 1976-1980. 

IrUZ"o~ (excluding HOJIIcow) 

Other (orcluding Beijing) 



PERSONNEL 

A. FULL TIME STAFF 

Regi on (Number Maximum Mean 

N&S America 

Europe 

Other 

Surveyed) 

(34 ) 

(14) 

( 5) 

B. PART TIME STAFF 

Region ( Number 
Surveyed) 

N&S Ameri ca (34) 

Europe (14) 

Other ( 5) 

28 

35 

53 

Maximum 

63 

20 

13 

10.8 

10.8 

26.2 

Mean 

13.7 

5.1 

4.6 

Minimum Standard Remarks 
Deviation 
of Mean 

7.7 See Note 1 

9.9 See Note 2 

18.4 See Note 3 

Minimum Standard Remarks 
Deviation 
of Mean 

1~. 3 See Note 1 

6.3 See Note 2 

4.4 See Note 3 

NOTE: ,1. Those planetariums surveyed which indicated zero (0) full time or part time 
staff (1 isted as "0 Min" above) had extensive Full Time or Part Time staffs 
which operated the planetarium. 

HIGHEST AVERAGE ANNUAL ATTENDANCE BY MFG. (peri od 1976-1980) 
(All dome sizes) 

MAKE NUMBER AVG. ANNUAL HIGHEST TOTAL 
REPORTING ATTENDANCE 

Goto 15 30,997 464,951 

Minol ta 12 46,0 L1 6 552,548 

Viewlex 38 23,189 881,197 
II 

Spitz 81 7,874 637,799 
(A 3 P only) 

Spi tz 122 26,959 3,288,986 
(w!o A3P) 

Zeiss 164,041 1,476,371 

U.S.A. Total s 279 25,699 7,170,109 (3rd Year) 
U.S.A. Totals 296 23,436 6,937,166 (4th Year) 

World Wide 317 39,050 12,378,947 (3rd Year) 
World WiJe 335 38,104 12,764,720 (4th Year) 

ANNUAL ATTENDANCE FOR THOSE REPORTING 1976 - 1980 
(All dome sizes) 

2. The Moscow Pltm. was excluded from the above statistical survey because 
of the difficulty interpreting what proportion of the staff was strictly 
for the pltm. and which proportion was for the science museum operation. 
Moscow 1 isted 82 Full Time and 22 Part Time staff. 

YEAR NUMBER REPORTING AVG. /INSTITUTION TOTAL FOR ALL INSTITUTIONS 

Region 

3. The Beijing Pltm. was excluded from the above statistical survey for the 
sam~ reason as for the Moscow Pltm. Beijing listed 180 Full Time staff. 

PERCENT USE OF THE PLANETARIUM THEATER 

(Number Surveyed) Publ ic School Astronomy Other No. Publ ic Show 
Shows Shows Classes Titl es per Year 

Max Mean Min 

1st 95 29,168 2,770,980 

2nd 104 28,197 2,932,480 

3rd 108 34,544 3,730,730 

4th 119 27,985 3,330,190 

NU~1BER OF PLANETARIUMS BY t~AKE 
(~, those responding to survey--all dome sizes) 

Note: Designations by respondent; may not necessarily agree with the 
manufacturer's des i gnati on. 

Farquar ...................... 4 

Apollo ...................... 9 

Zeiss-O (W. Germany) ......... 24 

Zeiss-J (E. Germany) ......... 14 

Viewlex .(only) ............... 4 

Goto (only) ............... 19 

Spitz: 

A (1), Al (4), A2 (12), 
A3 (4), A4 (38), A3P (111), 
A4P (2), A4RPY (12),512 (38), 

N&S America (34) 56.1% 28.8% 5.4% 8.1% 30 5.9 Vi ewl ex-Mi no lta .............. 11 

373 (4), STP (8), SpaceTransit (3), 
STS (2), Spitz C (1), Starball (1), 
SP-3 (1),1954 (1), Nova (3), 
Goto (2), Spitz (nothing else) (4). 

Europe 

Other 

(15) 56.8% 36.9% 3.9% 2.4% 36 10.3 Vi ewl ex-Goto ................. 17 

( 6) 75.1% 22.5% 1.0% 1.4% 15 7.1 Minolta (only) .............. 4 

"LANGLEY'S TWILIGHT THOUGHTS" 

... When primitive man learned that with lapsing years, the oak withered and the rock decayed, 
more slowly, but as surely as himself, he looked up to the stars as the types of contrast to the change 
he shared, and fondly deemed them eternal; but now we have found change there, and that probably 
the star clusters and the nebulae, even if clouds of suns and worlds, tried by the terms of their own 
long existence, are fleeting like ourselves. 

These impressions are strengthened rather than weakened when we come back from the outer 
universe to our own little solar system; for every process which we know, tends to the dissipation, 
or rather the degradation of heat, and seems to point, in our present knowledge, to the final decay 
and extinction of the light of the world. In the words of one of the most eminent living students of 
our subject, "The candle of the sun is burning down, and, as far as we can see, must at last reach the 
socket. Then will begin a total eclipse which will have no end. " 

I have read somewhere a story about a race of ephemeral insects who live but an hour. To 
those who are born in the early morning the sunrise is the time of youth. They die of old age while 
its beams are yet gathering force, and only their descendants live on to midday while it is another 
race which sees the sun decline, from that which saw it rise. Imagine the sun about to set, and the 
whole nation of mites gather under the shadow of some mushroom (to them as ancient as the sun it
self) to hear what their wisest philosopher has to say of this gloomy prospect. If I remember aright, 
he first told them that, incredible as it may seem, there was not only a time in the world '05 youth 
when the mushroom was young, but that the sun in those early ages was in the eastern, not in the 
western sky. Since then, he explained, the eyes of the scientific ephemera had followed it, and estab
lished by induction from vast experience the great "Law of Nature, " that it moved only westwards; 
and he showed that since it was now· nearing the western horizon, science herself pointed to the con
clusion that it was about to disappear forever, together with the great race of ephemera for whom it 
was created. 

What his hearers thought of this discourse I do not remember, but I have heard that the sun 
rose again the next morning. 

[contributed by the Editor] 
- Samuel P. Langley 

(1893) 
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PRESIDENT'S MESSAGE 

HIRING AND TRAINING 
FOR EXCELLENCE 

William T. Peters 

I strongly feel that the programs produced by a great 
many planetariums do not meet the needs or expectations 
of their communities nearly as well as they could. One of 
the major reasons for this lack of quality is the lack of 
training and the questionable hiring practices that are 
current in the profession. 

The object of training for a career is to advance one's 
skills toa level where it is possible to demonstrate to a 
potential employer that the job offered can be performed. 
By this standard, someone seeking a planetarium career 
must be able to show an employer examples of scripts, 
special effects, artwork, photography or administrative 
work, depending on the position sought. The oppor
tunities to gain planetarium skills outside of employment at 
a planetarium are limited; however there are a growing 
number of internships at planetariums noted for their 
production quality. There are also a few opportunities to 
develop production skills at colleges with planetariums. 

I personally respond to the several serious enquiries 
that I receive each year from people seeking a planetarium 
career by recommending the internship route. I also em
phasize that both internship openings and career oppor
tunities are rare. In addition, planetariums are fickle in 
their hiring practices. As a result, it is essential to have al
ternate career plans should a college course, internship, or 
entry-level staff position not be available. Some of my en
quirers are rather taken aback to find that even an advanced 
astronomy or education degree is not, in itself, suitable 
preparation for planetarium work. In fact, my experience 
and observations indicate that previous career training in 
these areas mitigates against a successful production career, 
since both educators and astronomers are inculcated in 
patterns of thought and expression unsuitable for plane
tarium audiences. 

All too many planetariums, especially new ones, fill 
professional staff positions with inexperienced or inade
quately trained personnel. The powers that be assume that 
their new dome has something to do with astronomy and so 
they hire an astronomer to run it. Or if it is part of a 
school system, a teacher with some astronomy background 
is pressed into service. As a result, the planetarium blund
ers along for several years until, hopefully, the staff figures 
out what the planetarium business is all about, and how to 
put shows together. 

Good hiring practices are so obvious that it should not 
be necessary to state them; however, they are so generally 
flouted that I feel compelled to layout the basics: 

1. Plan staff positions that reflect what actually needs to 
be accomplished in terms of the institution's goals. 
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This is especially important in new planetariums. For 
example, don't hire a staff astronomer unless you have 
a flush budget to spend supporting what an astronomer 
does - research. Definitely hire a staff pUblicist or a 
staff member who can devote a substantial fraction of 
her/his time to marketing and pUblicity. If shows are 
not vigorously marketed no one will come and pay 
admission. The planetarium will starve, becoming 
drab and unattractive in its offerings. 

2. If you are unclear about the staff needed to operate 
a planetarium, consult with the director of a plane
tarium that serves its community to the same standard 
that you envisage yours being served. 

3. Prepare detailed job descriptions for each position. 
Look at the approximate hours each week that you 
expect the person to spend on each activity listed in 
the description to ensure that it is reasonable. 

4. Advertise widely in the planetarium community. 
Make use of the IPS employment directory main
tained by Don Hall at the Strasenburgh Planetarium 
in Rochester, New York. 

5. Hire the person who can demonstrate, based on train
ing and experience, that s/he can fulfill the terms of 
the job description. 

6. Do not hire people with little or no planetarium ex
perience unless you plan to train them at your insti
tution or arrange for training elsewhere. 

7. Insist that existing staff at all levels improve their 
techniques and broaden their creative approaches 
through attendance at conferences, courses and study 
trips to other planetariums. Lack of interest in pro
fessional improvement should be seen as a lack of 
interest in staying employed in a planetarium. 

I know that a few planetariums already follow guide
lines like the ones above. It is easy to pick them out. 
Their staff members are enthusiastic and innovative, work
ing at the forefront of the planetarium business. These 
planetariums generally have good community support, from 
the audiences that flock to their shows to the politicians 
that grant their funding. 

Planetariums that don't measure up are usually saddled 
with some unproductive staff who were hired in violation 
of these basics. 

It does cost more to staff a planetarium appropriately; 
however this extra cost is invariably repaid through in
creased community support. On the other hand I can cite 
examples where unwise staffing has driven planetariums to 
drabness or financial ruin. 

In my opinion there has been too little attention in the 
pages of the Planetarian to the overall aspects of the plane
tarium operation that promote the success of the medium. 
I would like to see some letters to the editor commenting 
on the above piece or perhaps illuminating other topics. 

END 
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In the recent issues of the Planetarian, you have seen 
a constantly increasing number of articles about com
puters, projector controllers, video disc players, etc. Plane
tarium education is gaining new tools as technology ad
vances. The same technology that is placing computers in 
everything from cars to microwave ovens, telephones and 
televisions, is making these machines available at low 
cost. Sometimes combinations of several items, such as 
computers and video disc players, make very powerful 
educational tools. The Carrs discussed such a system in 
"The Electronic Planetarium", the Planetarian Vol. 10, 
No.4. Another system is incorporated into an exhibit here 
at the Cincinnati Museum of Natural History. 

Interactive video disc systems are also in use at the 
1982 World's Fair. In the solar-powered U.S. Pavilion, 
visitors are given the opportunity to learn about energy 
by using a system of interactive TV monitors. In one 

THE MICRO-COMPUTER 
IN THE PLANETARIUM 

John Mosley 

Griffith Observatory 

Small "personal" computers have arrived, and there are 
now a surprisingly large number of programs commercially 
available that are of interest to planetarians. We purchased 
an Apple system last spring and have been using it for word 
processing, maintaining mailing lists, and for astronomical 
calculations. This paper reviews some of the astronomical 
programs we use. All run on an Apple; some are available 
in languages other than BASIC. 

corner of the first floor, you will see behind glass the equip
ment that powers the TV monitors you touch. Some of the 
equipment includes Sony Video Disc Players, Apple II 
computers, AED 512 Color Graphics Terminals, and over 
seven hours of material recorded from some 600 films 
about energy and related subjects. The U.S. Pavilion also 
cont~ins an IMAX Theater which will certainly interest 
most planetarians. At other places in the fair, visitors find 
a number of educational and business technologies trying to 
find their way into everyone's lives. The Fair's Teletext 
System and Canada's Telidon Videotext System are good 
examples. 

In this two-part article we will discuss some software 
that might make using videodisc systems easier. But first, 
John Mosley has submitted other software packages useful 
for planetarians. 

Brad Schaper of San Diego has created and placed in 
public domain a variety of simple programs that: 1) calcu
late the positions of Jupiter's moons for any date, 2) dis
play the solar system as an orrery would (polar view with 
moving planets), 3) calculates exposure times for objects 
photographed through a telescope, and 4) shows the ap
pearance (brightness and distance from sun) of any object 
in the solar system, among others. Accuracy is moderate to 
very good, but the programs are simple, fast, and cheap. 

15 



Charles Klue.pfel (55 W. 14th Street, New York City 
10011) sells about a dozen sophisticated astronomical 
programs; write to him for a listing. A particularly im
pressive one displays the path of totality of solar eclipses 
on a world map and provides details of position, path 
width, and duration to high accuracy through historical 
times, and can even be used to "discover" when eclipses 
occurred by calculating eclipse seasons. Another gives 
heliocentric, geocentric, and topocentric coordinates of the 
sun, moon, and planets plus rising and setting times. A 
short program converts between Julian, Gregorian, and 
Jewish calendars. There is also an orrery program. A 
world map shows the sunrise/sunset lines for any date 
and time. Kluepfel's work is highly recommended, al
though it takes some thought to run. 

Tell Star II (available from Information Unlimited 
Software, 281 Arlington Avenue, Berkeley, CA 94707) is 
exceptionally useful, largely because it is so easy to oper
ate. Input your position and the date and time and it out
puts the RA, Dec, heading, altitude, rising and setting 
times of solar system objects and others that you specify. 
It works only for the years 1975-1999 and has an ac
curacy of only a few minutes, but is one of the handiest 
programs to have and perhaps the one that we use the 
most. (NOTE - This software was reviewed in this column 
VOL. 10 - No.1 - DS.) 

"Solar System Ephemeris" is the sole program avail
able from Design Studio Software, 6209 South Joshua 
Lane, Lantana, FL 33462. It uses formulae prepared by 
the U.S. Naval Observatory to calculate sun, moon, and 
planet positions to the amazing accuracy of 1 arc minute 
per quarter millennium! This accuracy is achieved at the 
expense of speed it takes about 14 minutes to calculate 
the positions of all planets, sun, and moon for one date! 
- but this is because the program is so long the computer 

has to return to disk frequently. It displays geocentric 
and heliocentric positions and distances. Despite its slow
ness, its accuracy makes it an impressive program indeed. 

As more astronomical programs become available and 
more planetariums acquire computers it may become in
creasingly difficult to keep on top of things. I recommend 
that the IPS initiate a section to facilitate communication 
among members interested in astronomical software. 

(NOTE- Here are a few more programs you might 
wish to consider. All are for the TRS-80. - DS) 

Computerized Mathematical Astronomy, $14.95, from 
Data Soft, 22 Stevens Avenue, Merrimack, NH 03054. 

Star Search Astronomy Guide, $19.95, from Softbyte 
Computing, Box 217, Wallington, CT 06492. 

Amateur Astronomy Handbook, $14.94, from The 
Software Exchange, 14 South Street, Milford, NH 03055. 

Planets and Satellites, $18.00, from Joseph Lehman, 
Holiday Manor, RD 2 Box 56, Hollidaysburg, PA 16648. 

'What Time Does the Sun Rise and Set?', written in 
CBASIC, by Bruce Barkstrom, "BYTE" Magazine, July 
1981, pp 94-114. 

'Constellation 1: An Astronomy Program', by Howard 

Berenbon, "BYTE" Magazine, March 1981, pp 333-335. 

In the next installment, we will examine how video
discs have been used effectively in our planetarium at 
Cincinnati. 

END 

" ... Man was tbe king and center of tbe Universe. Tbe telescope discrowned bim. He became a mere 

epbemeral being, living out a sbort and troubled life on tbe surface of one of tbe smaller bodies of a 

vast universe. And we bave seen tbat it is to end in darkness, as it began. It is sometimes forgotten 

tbat, after all, it was by a man tbat man was discrowned. If be is not the master of his own fate, at 

least be has forseen it. " 

s. 
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MEASUREMENT 
OF LIGHT 

John R. Amend 
John A. Schuler 

Department of Chemistry 
Montana State University 

The ability to inexpensively measure light intensity 
opens several areas of investigation in an introductory phy
sical science course. Several years ago The Science Teacher 
published an article(1) which describes a simple instrument 
for measuring light, and gives several uses of this unit in 
the development of basic astronomy concepts. This instru
ment, dubbed a "Pippenblooper" by the San Antonio, 
Texas, junior high students who first used it, employed a 
vacuum phototube as its light sensor. Its data was dis
played by flashing a small neon lamp at a rate proportional 
to light intensity. These "pips" of the light lamp were 
counted for several time periods as marked by a second 
lamp (the "blooper") which flashed at a slower, constant 
rate. An accurate, inexpensive measurement of the inci
dent illumination was thus produced, and incidentally, a 
name for the instrument. Over the past years these instru
ments have been constructed in a number of school dis
tricts and summer institutes, and periodically we receive in
quiries concerning development of a less expensive, solid-

state version. In this article we describe an inexpensive 
($8.00) design which is extremely easy to build and use. 
The circuit involves only five resistors, three small capa
citors, a cadmium sulfide light sensor, two integrated cir
cuits, and two light-emitting diodes (LED's). It is con
structed on a small perforated circuit board, and is pow
ered by a 9-volt transistor radio battery. All components 
are readily available from common electronic hob bist 
outlets. 

CIRCUIT DESCRIPTION 

The circuit is based on a 556 dual timer circuit, indi
cated as IC-la and IC-l b in Figure 1. Capacitor C-l 
charges through light-sensitive resistor R-l until the charge 
on the capacitor reaches 2/3 of the battery voltage, E. 
At this point the sensing circuit inside IC-Ia fires, allow
ing C-l to discharge through IC-l a until its charge falls 
to 1/3 of the battery voltage. At this point the discharge 
circuit turns off, the capacitor begins to charge again, and 
when the capacitor level again reaches 2/3 E the pro
cedure repeats. Since the charge rate of the capacitor is 
determined by the resistance of the light sensitive resistor 
R-l, the rate at which this charge-discharge cycle occurs 
is dependent upon the light incident at this detector. Higher 
light levels result in a lower resistance for the cadmium
sulfide resistor, thus resulting in more rapid charging times 
for the capacitor. Since the resistance of the cadmium
sulfide is low, the frequency of oscillation at normal room 
light levels is high. At moderate illumination, the fre
quency of oscillation of this circuit is in the neighborhood 
of 20,000 cycles per second (Hertz). This is far too rapid 
to observe visually, and divider circuit IC-2 is called into 
action to reduce the flash rate to an observable value. This 
4020 integrated circuit is a binary divider which will divide 
an input frequency by (2) 14, or 16,384. Thus a frequency 
of 20,000 Hz at the input of this divider will produce a 
lamp flash rate at (LED) D-l of20 000/16384 = 1.22 Hz, 
an easily observable value. One can visually count pulse 
rates up to about 3 per second. 

The second half of the 556 timer circuit (IC-lb) 
operates with a large fixed resistance (R-4) in its charging 
circuit, to provide a slow (approximately 5 sec/pulse) 
time reference signal. Resistor R-5 slows the capacitor 
discharge rate to produce a longer and more visible pulse 
at the timer LED, D-2. 

PERFORMANCE 

The performance of this circuit is illustrated in Figure 
2. This data was collected by counting flashes of the illumi
nation ("pipper") LED for ten periods of the time interval 
("blooper") LED. The illumination values obtained are 
compared with values measured with a vacuum phototube, 
the industrial standard for linearity. The instrument thus 
has a wide linear range. 

CONSTRUCTION 

The unit is constructed on a 2 x 3 inch sheet of per-
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FLASHES/TIME UNIT 

FIGURE 2 
The linearity of the solid-state light meter is illustrated 
in this figure. 

TOP VIEW 

NOTES: 
CdS cell on back of board. 
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FIGURE 3 
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This pictorial wlnng diagram illustrates component 
mounting and wiring procedures for the solid-state 
light meter. Note carefully the location of the num
ber one pin of each integrated circuit and the flat 
side of the LED's. All components except the CdS 
cell are mounted on the foil side of the board. 
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forated circuit board. All components are mounted and 
soldered on the foil side of the board, as indicated in 
Figure 3. Jumper wires are stripped approximately 1/8 
inch at each end, and carefully soldered where they join 
the circuit board. The CdS light sensor is mounted with its 
leads protruding through to the foil side where they are 
soldered. The metal case of the CdS cell would short across 
the foil pads if mounted on the foil side. The sensitivity 
of the CdS cell is reduced by covering it with black elec
trical tape in which a 1 mm hole has been punched. CdS 
cells of higher resistance (than the unit listed) may not 
need to be partially covered. Note carefully the desig
nation for the number one pin of each integrated circuit. 
Rather than incorporate a battery switch in the circuit, the 
battery is simply disconnected when the unit is not in use. 
The battery will give about 50 hours of service if left on 
continually. 

COMPONENT LIST 

R-1 

R-2 

Cadmium sulfide photoresistor. .... $ 1.20 
(Radio Shack 276-116) 

10,000 ohm, 1/4 watt resistor ..... $ 0.10 

R-3, 6 270 ohm, 1/4 watt resistor ....... $ 0.10 

R-4 10 meg-ohm, 1/4 watt resistor ..... $ 0.10 

R-5 1 meg-ohm, 1/4 watt resistor. ..... $ 0.10 

CdS 

R1 
14 10 

112 
556 

IC 1a 

Volt Battery 
C1 7 

+ 

R4 
4 

112 
RS 

556 

IC1b 

C2 C3 

9 

5 

C-1,2 0.1 microfarad capacitor, 50 volt ... $ 0.50 

C-3 1.0 microfarad capacitor, 35 volt ... $ 0.40 

D-1,2 

IC-1 

IC-2 

Red and amber light-emitting diodes. $ 0.80 

556 integrated circuit* .......... $ 1.49 

4020 integrated circuit* . . . ...... $ 1.20 

Battery clip for 9-volt battery ..... $ 0.20 
(Radio Shack 270-325) 

9 volt transistor radio battery ..... $ 0.50 

Printed circuit board, perforated on $ 1.50 
0.1 0 inch grid, foil on one side. 
(Radio Shack 276-170 provides material 
for two light meters.) 

*If 'unavailable locally, the integrated circuits may be pur
chased from James Electronics, 1355 Shorway Road, 
Belmont, CA 94002 (415-592-8097). 

REFERENCE 

(1) Amend, John R. "Information from Light", The Sci
ence Teacher, Volume 36, No.3, March 1969. 

R2 
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D1 Red 

10 3 

4020 

1C 2 

11 8 

FIGURE 1 
The circuit diagram for the solid-
state light meter is presented in 
this figure. IC-1a is a light-con-
trolled oscillator; its output fre-

°2 Amber quency is divided by 16384 by 
IC-2, producing a visually ob-
servable pulse rate at light-emit-
ting diode D-1. IC-1 b and its 
associated components produce 
a reference timing period over 
which one counts the pulses pro-
duced by the light measurement 
circuit. 

19 



FOCUS 

REFLECTIONS 
OF A PLANETARIUM INTERN 

Ron Waldron 

245 St. Laurent Crescent 
Saskatoon, Saskatchewan S7L 4Xl 
Canada 

The planetarium profession is small in terms of the 
number of people it employs, unusual because it is a 
medium that is not well understood, and glamorous because 
of the exciting nature of astronomy and the space age. 
Training in the form of internships in the planetarium 
field is limited. Only a handful of such programs are of
fered on a yearly basis in the United States, and beginning 
in summer of 1981, one such program existed in Canada. 

When the Manitoba Planetarium in Winnipeg, with 
financial assistance from the National Museums of Canada, 
announced a one year internship program, I could not help 
but apply. To work in a planetarium -- it was like a child
hood dream come true. Now, I was not an inexperienced 
student fresh out of school. I was almost a staid member 
of the establishment: seven years of teaching elementary 
school students; husband, father of three. It is not easy to 
explain why I suddenly wanted to leave a successful and 
rewarding occupation for what might turn out to be a new 
career. To me it signified the first step in the achievement 
of a goal I had set for myself a decade ago. That goal was 
to work in a planetarium and to actively promote astro
nomy in my home province of Saskatche'wan. 

From some twenty-odd applicants scattered across 
Canada, I was fortunate to be selected as the first intern. 
I thus began preparing my wife and three pre-school-age 
children for the difficult move to Winnipeg. Many ob
stacles had to be overcome. The stipend offered was less 
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than half the salary I was presently earning. We owned a 
house which we had built and did not wish to sell, econ-
0mic conditions being what they were. With a great deal 
of careful planning and somewhat mixed support from 
family and friends, the problems which seemed insur
mountable were for the most part solved. We moved to 
Winnipeg in July of 1981. 

The planetarium is located near the heart of down
town Winnipeg about one mile north of the famous corner 
of Portage Avenue and Manin Street. It is part of a much 
larger complex of buildings, which besides the planetarium 
includes the Museum of Man and Nature and the Centennial 
Concert Hall. The planetarium employs a full time staff 
of ten, consisting of the Director, Mr. Robert Ballantyne, 
two Producers, an Artist/Photographer, a Productions 
Supervisor, three Design Engineers, a Communications/ 
Events officer, and a Secretary. With a sixty-five foot dia
meter dome and Zeiss Model 5S star projector, the Mani
toba Planetarium is one of five major planetaria in Canada. 
The others are located in the cities of Vancouver, Calgary, 
Toronto and Montreal. The Winnipeg facility has been 
operational since May of 1968. 

The internship program was set up to provide training 
ih all aspects of planetarium production. These included 
audio-visual scripting, planetarium-oriented research, tech
nical, artistic and photographic skills. In addition, study 
trips to one or more major planetaria in Canada and the 
United States were offered, with enough time spent at each 
facility to learn their individualistic approaches to opera
tion. The internship also provided me with opportunities 
to prepare one or more short features for public presenta
tion in the star theatre. 

DUring the first three months, I became completely 
immersed in learning the many creative and demanding 
skills of planetarium show production: creative in the 
sense that shows are locally inspired and produced; and 
demanding because the shows are aimed at entertaining 
as well as educating the pUblic. Within the confines of the 



287-seat circular theatre, audiences are presented with a 
type of experimental theatre which can be found in few 
other places. Through a magical combination of starlight, 
slides, sounds and special effects, the public is entertained 
and informed about many aspects of science: past, present, 
and future. The magic of the show is more than the 8,000 
stars realistically projected onto the planetarium dome. It 
is more than the myriad of special effects which take the 
viewer from the surface of the sun to the edge of a black 
hole. The real magic lies in the fact that every planetarium 
show is a unique entity - a special creation with a lifetime 
of approximately three months. After this seemingly short 
time, the show is destroyed and the materials saved or re
cycled for use in the next or a future planetarium show. 

The "star" of each production is the Zeiss projector, 
a dumbell-shaped collection of lenses, motors and gears 
- a marvel of human engineering conceived in Germany 
in 1929. To operate the machine, known as Marvin to 
thousands of school children who visit the planetarium, 
I was confronted with a large control console. The console 
contained a battery of knobs, switches, levers, and buttons 
to push. Together, these command the star machine and 
many other special-effects projectors hidden in a dark 
shelf around the bottom edge of the dome. After a month 
of training and practice at the console, I emerged well 
enough equipped to deliver my first live planetarium 
show. Known as "The Sky Show", it is a monthly pro
gram which explores the wonders of the current night sky 
over Winnipeg. 

I then learned to operate the console for current 
public shows. Major public shows are recorded on audio 
tape and the operator skillfully orchestrates the star pro
jector, slides and various special effects in coordination 
with the audio track. The operator works from a script 
similar to that of a play, but with practice the show is 
memorized so that it becomes a flowing performance with 
the maze of controls operated in total darkness. 

The planetarium gives a variety of live shows to school 
audiences regularly throughout the school year. The re
sponsibility for preparing and delivering them was shared 
among the Director, Producers and myself. During my 
year, I was asked to produce and present a new school 
show for the planetarium. Entitled "Space Colonization", 
the show dealt with man's exploration of near space and 
the exciting possibilities for future colonization of the 
space environment. Production of this show in the middle 
of the internship program provided an amalgamation of all 
the individual skills I had learned (including research, pho
tography, and audio production). I experienced first-hand 
all aspects of production from pre-show planning to final 
product. I even received my first taste of opening-show 
jitters. 

With this important experience behind me, I was given 
the opportunity to write and produce my first planetarium 

show for public presentation. Called "When Planets Align", 
the show took a realistic look at the mis-information sur
rounding the "line-up" of planets in February of 1982. 
Production of this show brought me into personal contact 
with Dr. John Gribbin, author of the book "The Jupiter 
Effect". A telephone conversation I had with Dr. Gribbin 
formed a key part in the production of the show. This con
versation and the associated research behind it resulted in 
my being asked to act as a resource person and consultant 
for Mclean's Magazine, a national publication, and CBC 
Television's news program, "The Journal". PUblicity sur
rounding the show gave me an unexpected dose of media 
and public relations experience. 

Shortly after this production, I took a one-week study 
trip to the Strasenburgh Planetarium in Rochester, New 
York. This allowed me to see alternative ways of plane
tarium show production and management. Enroute to and 
from Rochester, I spent one full day at Toronto's McLaugh
lin' Planetarium and another at the tilted-dome "Omni
theatre" in St. Paul, Minnesota. I regard this study trip as 
an important highlight of my internship program. It is too 
easy for people employed in planetaria to become one
sided or "closed-minded" about planetarium show pro
duction. As an intern learning at a single, isolated facility, 
it is very easy to think that the way you are being taught 
is an old and established way and therefore the "right" 
way. I am aware that few planetarium interns have the op
portunity to spend the time in other facilities that I was 
able to, and simply wish to emphasize its value and im
portance. 

Another highlight for me came near the culmination of 
my work when I expressed disappointment to the staff 
that the planetarium did not have a moving satellite pro
jector. I felt that if a planetarium was going to continue 
raving about its ability to accurately and realistically por
tray the night sky, then it must have a moving satellite 
image transiting from time to time. Although I didn't 
know it then, I was creating for myself a project that 
would immerse me for more than a month in the tech
nical aspects of production the designing and building 
of special effects. Not only did this project bring me into 
a closer working relationship with the technical staff, but 
I was able to learn a great deal about optics; especially 
the difficulty in producing a bright point-source image 
on the surface of the dome more than fifty feet away. 
It is to the credit of this intern that the planetarium now 
has a completely portable moving satellite projector de
signed and built from scratch. 

The final highlight of my year at the Manitoba Plane
tarium was the production of a show I called "Hoser 
Heavens". Based on the antics of Bob and Doug McKenzie 
of SCTV fame, two hosers camping in Northern Mani
toba reinterpret the constellations in the \ summer sky. 
Included in the production were artistic "Great White 
North" renditions of the Big and little Dippers (the Big 
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RCA 
AND THE PLANETARIUM 

(The Copyright Story) 

In the past few years, RCA Records has been very gen
erous in providing planetaria with promotional copies of 
some of their albums. In fact, RCA seems to be possibly 
the best friend in the record business we have. Through 
such artists as Vangelis and Tomita, they established a 
reputation for supporting electronic music, much of it car
rying a space theme. 

Starting regionally, planetaria have made contact with 
RCA offices. Sometimes the offices have contacted the 
planetaria. RCA officials have been convinced that plane
taria do help sell records. By passing out a few promo
tional copies of albums, they are getting some very in
expensive advertising. The unique atmosphere of the plane
tarium is often a favorable environment for their record
ings. Most planetarium directors can probably remember 
audience members asking, "What was that music in your 
program?" 

In the past few years, I have worked with RCA offices, 
and most especially with the Red Seal division, to get pro
motional records out to planetaria across the U.S.A. (Out
side the U.S. is another matter - and a completely dif
ferent problem.) I should explain that Red Seal promo
tions work nationwide while pop promotion is essentially 
handled regionally. Because some questions have arisen 
recently regarding the use of these albums, I will attempt 
to clarify the situation. 
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As mentioned above, the albums sent out by RCA are 
"promotional" copies. Record companies send out such 
copies to radio stations and record stores in the hope that 
they will be played - people will hear them - and rush to 
buy the album. RCA certainly has this in mind. If this is 
going to work, the music needs to be identified for the 
audience. In order to do this, credit slides should identify 
the source of this music on your dome. It is incredible 
to me that some planetaria and some packagers of shows 
identify every contributor (down to the janitor), but they 
fail to identify the source(s) of music. This, I suspect, may 
be partly from fears of copyright hassles. When consider
ing how badly people have been known to rip off books 
and magazines in search of photography, this is rather a 
weak excuse. In fact, a prominent listing of music should 
be seen as a public service, and any advertising we provide 
record companies and/or stores can work to our benefit. 
Therefore, we have a duty to recognize those who help us. 
This is what the record company intends. 

Playing an album before and after the show is one 
thing. Using it in a soundtrack is another. HOWEVER, re
member the matter of copyrights. As the current head of 
the IPS Copyright Committee, I have struggled with this 
situation. Many of you seem to need a clear-cut explana
tion. In plain and simple language, any use of commercial 
recordings without clearance is a violation of copyright. 



SKYNOTES Continued 

This issue cannot be ignored nor lightly passed by. You 
may buy performance rights from ASCAP or BMI. With 
these rights you may playa selection in your planetarium. 
RCA can't give clearance for this. They are just giving you 
a record to play so they can make some money. But by 
playing a promotional disc, music publishers may consider 
you to be an RCA promo-outlet. This means you may be 
such a small consideration as to not warrant prosecution. 
But you are still breaking the law. 

All of this concerns only playing an entire selection. 
When you edit or mix any music into a soundtrack, that 
requires another clearance. These are called synchroniza
tion rights. They are not a part of your ASCAP or BMI 
license. As I have said, the record company intends the 
discs for promotional use only. They can aid in promoting 
your program in many ways if you play fair. But you 
have a moral obligation as a professional to do your best to 
abide by the laws of the country. 

Remember, these recordings have been supplied for 
"in-house" use. Does RCA intend for you to use them in 
shows sold to other planetaria? I have spoken with comp
any officials and they have made it emphatically clear: 
NO! Why should any planetarium be able to profit from 
RCA's generous gift? In fact, I have been very careful 
not to suggest to RCA that any planetarium would even 
think of doing such a thing. Why should anyone jeopardize 
this mutually beneficial arrangement and antagonize such a 
powerful friend? I ask this because I am aware of some 
questionable practices in our community. It is not legal 
to use or advertise music by a certain artist in shows for 
sale unless you have permission. 

Another consideration is for the potential purchaser. 
Do all the packaged shows you buy or use include proper 
rights for the use of music? If not, be aware that you are 
just as liable to prosecution as the seller of these shows. 
In all matters of copyright, ignorance is not an excuse! 
You could be in danger. Let the buyer beware. I.P.S. 
cannot negotiate any contract or arrangement for all 
planetaria. We can only use our influence to help you 
get some albums. 

I wish to emphasize that neither I nor I.P.S. can give 
legal advice. However, after consulting other council 
members and based on my own investigations, I have 
come to this conclusion: each planetarium is respon
sible for its own actions. I.P.S. can only make you aware 
of this situation. Check the laws yourself. Help us main
tain this opportunity. I hope the planetarium community 
will respond with the integrity and professional spirit 
I know it possesses. 

END 

FOCUS ON EDUCATION Continued 

and Little Frying Pans), Cassiopeia (Canadian beer bottle), 
and the infamous Summer Triangle (a giant hoser toque). 
These humorous constellation overlays combined with the 
hosers' dry humor and simplistic patterns of thought made 
a terse and entertaining "sky show with a difference", part 
of the summer, 1982 fare at the planetarium. 

During my year, I was involved in several other plane
tarium-related activities which I regard as a bonus to the 
internship program. Some of these activities were: 

Organizer and founding member of the newly 
formed Manitoba Astronomy Club. Designed for 
young people under 18 years of age, the club 
boasted a membership of over 100 during the first 
three months. 
Participation in meetings for the planning of a new 
gallery to surround the planetarium theatre in Win
nipe-g. This was an exciting project which involves 
the creation of participatory science exhibits, a 
philosophy proven so successful at the Ontario 
Science Centre. 

- Travel to many centres around the province of 
Manitoba to conduct astronomy in-service training 
for teachers. The in-services promoted a hands-on 
approach to the teaching of astronomy in the 
new science curriculum of Manitoba. 
A five-session evening star-gazing course for the 
public as part of a continuing-education program 
in Winnipeg. 

It was very easy to get caught up in the atmosphere 
of the planetarium profession. I was intensely attached to 
it and found that, inevitably, the year seemed to be going 
by too quickly. Everything that I learned was a new ex
perience, or an old experience in a new and exciting con
text. The skills I had acquired through teaching were valu
able but were not nearly enough. The process of plane
tarium production demanded many other skills including 
script writing, imagining effects, technical know-how, and 
artistic/photographic techniques. Amid all of this I tried to 
remain abreast of current topics in science so that subject 
material would be presented to the public in an interesting, 
factual and imaginative way. 

Internship programs like the one offered at Manitoba 
are in my opinion the best way for planetarium profes
sionals to train new colleagues and perhaps invest in the 
future of the planetarium industry. Where my internship 
experience at the Manitoba Planetarium will lead to (at this 
point) is uncertain. The intent, of course, was to provide 
training for future employment in the field. Canadian 
planetaria offer infrequent employment opportunities. 
Although I have returned to a teaching position with my 
former employer, I still am actively pursuing the estab
lishment of a planetarium in the province of Saskatchewan. 
In any case, I am content with the knowledge and experi
ence gained from the internship program, and highly recom
mend it to any future trainees. END 
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To continue where we left off with the last issue: 

Synergistic Software, 5221 120th Ave. S.E., Bellevue, 
Washington 98006 has a nice instructional astronomy pro
gram. Their offering is THE PLANETARY GUIDE, also 
for the Apple II 48K and one disk drive. The program 
menu offers the following selections: 1) Planets and Re
lated Data, 2) Relative Sizes, 3) Other Solar System Mem
bers, and 4) Planet Position. In addition, the Ecliptic, 
Phases of the Moon, and Retrograde Motion are covered. 
The program is very user-friendly and would be quite handy 
in the classroom. 

Dr. Mark Cross, Physics Dept., Grambling State Univ
ersity, Grambling, LA 71245, has prepared SOLAR SYS
TEM ASTRONOMY. The floppy disk (again for the Apple 
II) contains high-resolution pictures and information about 
the Inner Planets, Outer Planets, the Greenhouse Effect, 
History of the Solar System, Life in the Solar System, 
Jupiter Picture, Comets, and Paddle Graphics just for 
fun! All of these programs are suitable for use in 9th 
grade through college. They require no math. Another 
offering by Dr. Cross is STELLAR ASTRONOMY. He 
covers Types of Stars, Galaxies, Constellations, Sirius and 
the White Dwarfs, Death of a Star, Doppler Effect, Cos
mology I and Cosmology II. If you are interested, he also 
has programs available on CIRCULAR MOTION, ATOMIC 
PHYSICS and OPTICS. All use the Apple's graphics and 
would be good in the classroom. 

Not computer related, but worth noting is a new 
Astronomy Resource Guide. A guide to instructional 
materials for teaching astronomy has been published by 
the Astronomy Education Materials Network. The 1983 
Astronomy Education Materials Resource Guide is avail-
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"COMPUTER SOFTWARE" 
PART II 

able for $6.25 plus $1.25 for shipping. The guide has been 
designed to inform school and non-school educators of the 
existence of non-commercially developed materials, and to 
provide an opportunity to contribute to this dissemina
tion and exchange program. For further information and 
materials submission forms, write to Dennis Sunal, Astron
omy Education Materials Network, Department of Cur
riculum and Instruction, 604 Allen Hall, West 
University, Morgantown, WV 26506. 

And by the way, many of the computer programs 
mentioned in the last two columns are available in versions 
for the Atari and Radio Shack. Check with each company 
for availability. 

END 
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This column is off to a flying start; even before the 
last issue was out I had my first request for some action 
from our Planetarian editor Jordan Marche'. As you can 
see from the correspondence, he was the "typical" non
recipient of some ordered merchandise ... 

At the first part of the year, I ordered two copies 
of the Graphic Ephemeris (big, color version) and 
have never received them. I made phone calls to the 
company selling them (Scientia, Inc., 1815 Landrake 
Road, Baltimore, MD 21204, (301) 828-5494). I 
was told that something had happened, and that 
some of the orders had been lost (or words to that 
effect). They promised to send them again. Al
though I have held their cancelled check for several 
months, the merchandise has never been seen, and I 
think that I have been had ... 

Sincerely, 

Jordan D. Marche' II 

However, Scientia, Inc. promptly responded: 

... This is in response to your inquiry about the 
problems Mr. Marche' had with our service this past 
year. We experienced two types of problems during 
the year, and Mr. Marche' may have been hit by both 
of them. In January part of the orders for one week 
were accidentally overwritten in our computer. At 
the same time we were experiencing about a 2% fai
lure rate with the post office, so it took us awhile to 
realize that some orders had been lost in the com
puter. The post office problem turned out to be 
faulty mailing labels and in some cases, stamps which 
would not stick to the mailing tubes! We finished the 
year by taping the stamps and labels on, a tedious but 
effective solution... I do have a record of Mr. 
Marche's call in May and ... it appears that I may 
have failed to deliver the promised Timetables, for 
which I am very sorry. 

I might also note that we have had more than a 
few cases where people have confused the "Graphic 
Ephemeris" of the Heavens with the Graphic Time
table of the Heavens. The former is a "knock off" 
of the original product. ... It is clear from the calls 
and correspondence that we have received that the 
public has been confused by the similar names and 
formats of the two products. Indeed, Mr. Marche's 
letter addresses an order for the Graphic Ephemeris 
(the other one) but in color (which is ours) .... 

After all is said and done, I offer my apologies 
to Mr. Marche' and I am sending him a refund check 
as well as two copies of the 1983 Graphic Time
table of the Heavens. For your readers, if you wish 
to inform them that perhaps twenty orders from last 
January were accidentally destroyed in the com
puter and that if they will send us a copy of their can
celled check we will send them the 1983 Graphic 
Timetable of the Heavens in its place .... 

Sincerely, 

Robert E. Murphy 
President 

All's well that ends well. There is also a postscript to 
my column in last quarter's .issue on a problem with a Bell 
and Howell 16 mm projector. I have since learned that 
some Bell and Howell Projectors are still made by Bell and 
Howell. The "heavy duty" line is made by Bell and Howell 
in Chicago; but the "camera store" line is licensed to 
OSA W A as stated in my last column. So when you buy a 
Bell and Howell projector, you should remember to ask 
which Bell and Howell it is. If you are constrained to buy 
from the lowest bidder, as we were, you have to be parti
cularly careful. 

END 
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It had to happen sooner or later. "Space" hits the fast 
food market! 1981-82 (school year) was the "Year of the 
Space Hype" for several hamburger chains. Did you see 
the Winter 1981 issue of the magazine, "McDonaldland 
Fun Times", given out by McDonald's to child customers? 
A fellow planetarian put me onto it, and I arranged to get 
500 copies to distribute to "my teachers". The quarterly 
magazine was filled with the typical so-called "educational 
stuff": "word search" (called "Space Probe"), "Star Gaz
ing" (constellation outline pictures that included really 
easy-to-see-ones like 'The Hare' and 'The Whale'), and ... 
"One of these robots is different from the others; draw 
a circle around it". On the cover of the magazine, assorted 
space creatures and Ronald McDonald hover in space, each 
tethered to a Space Shuttle, emblazoned with a familiar 
"M" .. 

That's the junk part. The good part was two pages of 
planet information, with recent color space photos of 
planets. That's what I pointed out to teachers; I wouldn't 
have been able to supply the same photos without a tre
mendous expenditure of money. Of course, the copy 
that accompanied the photos indicated that Jupiter had 
only four moons, but how can you argue with FREE? 

Burger King got into the act. A "Discovery 1982" 
calendar was sold for $1.00, with monthly gorgeous 81h" 
x 11" color photos of nebulae, eclipses, planets, limb of 
the sun, and one peculiar one: "Special-effect photograph 
shows what it would look like from Mars if the Earth ec
lipsed the Sun". All this and discount food coupons for 
each month! An exhibitor's dream: cheap (really cheap) 
quality display materials! 

I can live with "4 moons of Jupiter". I can even tol
erate Ronald McDonald asking: "What does a cat drink 
from in outer space? (A: a flying saucer). I can endure all 
that because this free or cheap stuff is something, at least. 

It makes me wonder, though, "How low can I go?" 
I'm sure you've all had a similar dilemma: appropriating 
slick materials which may include misinformation vs. 
employing an accurate but dull piece. Jack Dunn, plane-
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tarian in Lincoln, Nebraska, similarly wonders which 
philosophy we should embrace: "My shows may not be 
accurate, but they're good" vs. "My shows may not be 
good, but they're accurate". H-m-m-m. Which one is 
me? Which one is you? 

OVERHEARD 

Jack Dunn asks: What loaf of bread do you find in 
the sky?" 

Answer: "Orion" 

Ronald McDonald's contributions(?): 
Q: What do they eat on Mars? 
A: Martianmallows! 

Q: How do you get to an ice cream place in outer 
space? 

A: Take the Milky Way. 

Q: What kind of songs are sung in space? 
A: Neptunes! 

Q: What kind of knots are tied in outer space? 
A: Astronauts! 

Which reminds me, did you hear about the fellow who 
stayed up all night wondering where the sun went? 

A: No; did he ever find out? 
Yes, it finally dawned on him. 

Q: What is at the end of the Universe? 
A: The letter "E". 

(Help! Somebody stop me ... ) Q: When Neil Arm
strong stepped off the LEM on to the moon's surface, what 
was on his right hand? 

A: A heavy white glove. 

END 
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