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M-1 Planetarium at (he Fourth World Trade Fair, New York, in 1960,

Pame

' 8 ]

s )




GOTO-PLANETARIUM

THE MEDIUM SIZE MODEL M-1

4 c;FG GOTO OPTICAL MFG. CO.

(5E70)) TOKYO JAPAN



“Why did not somebody teach me the
constellations, and make me at home
in the starry heavens which | don't half

know to this day ?"

— Carlyle —

President Goto im dront of the lesge dome of the

Palomar Observatory, lnrgest in the world
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1. Up-to-date in Space

It has been several thousand years since the dawn of civilizetion, The people
tilled the esil and sowed ssed For p living. For this purposa it was necessary to
count time end to mske a colendar, Then early people watching the celestinl sky,
sccumulated knowledge sbout the harmonicus movements of the heavenly bodies, and
the positions of the Sun and the Moon,

All of this was done by the naked eye.

It was only about 350 years ago, that Galileo Galilei, the great ltalian Astranomer,
discovered Sun-spots, mountains on the Moon, tha satellites of Jupiter snd other
naw astronomical phenamena, using a telsscope of his own invention.

Science made rapid strides after thot Large telescopes were made one after
the other, and new discoveries followed, Thus mankind's view of space underwent
great changes.

ln 1948, a 200 inch Reflector called the giant’s eye was completed st the top
of Mt. Palomar in the L), 5. A.. Mankind's present view ot space iz owed entirely to
the effects of this large telescops.

When we look at the starry sky, the Moon is the most Familiar object. As 2
matter of fact, it is the nearest heavenly body to the Earth. From olden times, many
races had their own traditions sbout the Moon, There ere many interesting stories,
such as angels coming dewn to the world from the Moon, or men Flying out from
the Earth to the Moon by various methods,

If we could go to the Moon easily, people would feel tempted to travel te
the Moon.

Since we entered the laster half of the 20th century, mankind has been msking
desperate efforts to reach the Moon,

When the above undertaking succeeds, this will be a bese for fellowing plane
toward Mars and Venus,

Knowledge of Astronomy is necessary not only for the pilots of ships or sirplanes,

The route to space travel is now open., Knowledge of the new cosmic science
is in demand among all people.

Planetsrium Facilities can give this knowledge to the public with interesting
performances.

That is why the planetarium is a warthy device.
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2. What is a Planetarium ?

- - .

AFtar the suceass of the artificial caballitas, the world had entored the spacs

ags. Tha Flying arkiFicial sakellites, leaving & light trace of ocrange colour if the

morning and evening bwilights, mada a shocking impression on the human mind,  Even

people who have never been interested in the heavens until now, are abacaming
- - i ki e | | L i

reous about the stars, twinkling brlliantly, to the end of space. Peaple worder

=

gbout the canstriction of the uniy

rs& - and what s tnere

g

These many people wish to know more ahout the mystery of space and the
ce .--1.!|.r:| LA

L] T "
Aany sciantifts have studied methods .;.[ masing devices o réeproduce  all kb

haavanly phenomens in the huge celestial globe of neture, artibicially by buman hands.

L

1 "'I e 4
ity il .:.._-l'_.U vanrs ago an offery nad oiready I.':F!El'l l‘|:'_|:f|=_" N L mina I recent Limes

a large orrery wes made by Cambridge University in England. It was ueed For 120

vears. In 1911, Clark University in the U. S, A. improved on that of England. This

arrery can be driven by electrnic power. Une of these foundstions. the Carl Zaiss

Co. of Germany made the Hrst planetarium in 1923, and opened the route to modarn

pranatariums
i i - o
A pianatarium B an nstrumant which rn‘||'|rr:-|'|l|r1'\--'. al phenomend of L|||_l Ve

a5 naburslly as p{'ns.r.lhh? ‘T'E"'f_"'—-'ﬁ"" it congitks af ;:-rr~L'.i5r.- and complicated MEChanisms,
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Planctarivm Chamher of Museum of Art, Sciende & Indostry, Brggeport, Conm,., LLSA

and ookica |:|r:jr;l!'_r_'-:_||1 apparatuses which have many '!:F'Hru-"!'h, and a remote control
concale which is made using the highest electrical techniques. It is a projector.

Therefare, it neads a large dome as an artificial sky upon which to project the

astronomical images, as iF they were in the actual sky.

The Gote Opticel MFg. Co. has completed a medium size planetarium that wes

aved at tha Tokyo International Trade Fair held in May, 1959

di".f.'

Thiz imstrument has & superior mechanism which will Bl the demands For nesrly
all perfarmance effects.

This ie the Firsk of its type mede in Japan, It has many special Features not
before included in & plansterium of medium size. k can project the eotire celestial
ephere from northern to southern hemisphares,

The change of the Moon's phase can ba accomplished automatically. Alse, using
shis instrumeant, tha annual mokions ef tha Meon, the Sun, the 5 p:u“-f-.‘l:i“ the precs
ssisnal motion and alteration of latitude can be sasily performed,

This planstarium must almest equal the large ones. in points such as rigid calcula-

tive precision and complexity ot the mechanisms anc special parts.

Mearly the same eFfects can be obtained a3 with the large projectors. but et
much less cost n tact tha medium size planstarium is abouk ohe—temth the cost of

the |ﬂrgq;-r instruments, and .so we believe it to bea most suitable tor use in cities end

tourisk resorts as & moderately priced cultural Fecility.
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3. The Construction

The medium siva Gors—Manstarium
arnd o main body,

o 1

| Fe lf'.'-ll‘:rn,ll Pare gt} f'x,:ill |."l.'“l.!'r-'

iin ¥ i "
auurnal, tie ﬂl1|'|.l|'.'|| =1 'I.I 4y _l".?l.'.'_"'.1':ll.'.l"-ﬂ|
projsctors tor the northem and southem

thrae awis mation COMpaNant

Bo projectad by Lhe instrument

This arrengemsnt ansurés that

Model M -1

LML TS

Praecinrs,

thrae axis motions part, such as th

T P -
There are two parts of Fxed star

hemispheres, symmetrically placed about the

khe entire heavens Can

larer Side of Fixed Smar Projectars (ilohe

Projector Lamp ard Condeniatrs

iw

Light Lamps
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planets &ra mounted on the top
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The projectors o the Sun, the M
- . i : ; k
of each oF tne Fixed star prajector parls snd mave in connection with each other;

Each projector Praects khz I'=1"'.ges. I:|1r-:‘--.||_:“ speCIal -OpeLhl  ProEsiion lens=s.

To proiect the Fixed stars, wa divide the whale sy into 32 divizigns, and use
32 projector Lmiks,

These projectors are sagorated in two groups: the northern sky and the southern
cky. And esch group of 16 prejector units uses the ons common light source consis-

ting of a 400 watt lamp to project the star images on the ceiling of the dome.

o

Each projector hes & shutter, therefore images projected under the herizontal
line are cut o sutomatically.

We selected up to Gth magnitude sters (about 5,000) from Morton's Star Atlas
ang meode orfigingl star charks Far our oswn purpsses. It was necessary io allow for the
distortion of spherical projection coused by the mechanical construction, as well as
the parallex caussed by mowving the projection point trom the canter of the dome jtself.

Afsar this. photographs of the various star Felds were prepared.

Wa ssparated the projecting apparatuses of the solsr system into two groups.
The prajectors of the Moon, the Sun and Mars are mounted on the southern
hemizphare side

The projecting sppsratys of the Moon is s most complicated and dalicate macha
~ism. Tha proiecsor tube revolves sound the main axis with o 27 odd days period of
the siderenl month. The basic gzar which inclines 5° 8" to the ecliptic, revolves
with 18,6 year periods passing through ths nodz of the ecliptic and tha moon s path,
The wax and wane of tha Moon can be shown, and thers changes ¢sn be meade
succassivaly and automatically.

The Sun image can be projected with the annual motion exectly the same es

Daviighs Lamp and Twiliight Frojector,

5 —
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projection apparatuses bor the egustor and eciiptic -are built—into both sides ob the
diurnal motion par:, saparated bor the southern and northern skies, Nz One conciets

. " e . | a
of Four projection tubes, and projects the scale lines.

A= standard GOuIpment, tha dn.'llg;r't laimp and rll::.”l':l-g QiQw lamp are  malu ket o

oth sides of the tricod heads and we can perform the - impressive scene of twilight
and the evening glow very effectively, The meridion projector is also mounted o
tha ttand and can project thé meridian with engle scals,

By the use of this projection together with that of the egustor and ecliptic,
wo can explain the idess of spherical estronomy easily. In adoition to the abova,
various performance effects and the interesting projections can bDe obtained by using
various standard and suxiliary projection apparstuses, as Follows:

1. We can projact up to & th magnitude Fixed stars {abour 5,000)

2. Wea can parfarm the annusl motion of the Sun,

3; We can project the wax and wane of the Moon by chenging its. phases
syccessivaly, togather with its complicated motion

4 We can show the arnual motion of sach planet and projack the phencmana
of progressive and retrogressive motions, and the stationary.

5, We can project the milky way, the nebulse atd the clusters.

6. We can project tha pofar paint. and the scale of precession

We can repsesent tha equator. the ecliptic, the meridian, and the vernal and

AL cumnal - equinox,

8. We can show tha twilights and glows of moaming and evening,

9. We con present ouroras, meteors, comets, rainbow, thunder and lightning,

10, We ean show solar and lunar eclipses, solar system and constellstion pictures,

Three Axls motiens Parr

- e
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4. The Mechanisms of Motion

Morars with var-specder:

Tha movement of this: planstarium is driven by 3 smell D C. motors and 1 smell
A, C, 100V mater. Tha threa D. C. motors are involved in the canter part of the
main body and transmit the motions of tha diurnal, the snnual and the precession to
each mechanism, The A C. motar in the stand drivee the latitude alteration mavement
The speed ftor one revolution of each movement except latitwde alteration can be
changad freely by a vari-speeder attached to each motor. Each motor can be operatad
either singly or simultanesusly, therefore, interssting and complicated performances ore
poseible:
Diurnal Metian

Wher wa are on the ground, and lock at tha sky, wach constellation moves From
east to wast, using the connecting line between both heavenly poles eas an axis.
This is a result of the Earth's rotetion. The pericd of the Earth's rotation is called
a sideroal day. which = dividad inta 24 hours. That is the diurnal mokion, by wiikch
the sun-rise, the sun-set, tha afteration of day and night, and the rise and fall of
tha all heavanly bodies are done in the natural world,

The plenetarium is able to reproduce this diunal motion of 24 hours length on
the dome within only a Faw minuter, and project WY beautiful gnd impressive star
images with soft music.

Annual Motion :

The position ¢t the Sun in the heavens chariges From day to day, and returns to
the origirol paint within o pericd of sbout 365 days, This simply means that the
Earth reviolves mound the Sin within a
iric-d of lone vyear, which is called the
karth's annuel mesien. The route on which
tha Sun moves in the heavens, is collad
the ecliptic. As the equater of tha Earth
inclinest 23° 4 to the ecliptic, these bwo
.|l'n!3-5 intersect each other a3t bwo pcﬁntﬁ,

T by Ly 4 r 1
which™ are (the; vernal eguinox and the
sutumnal egninox.

Qurgy planstarium  can  project thess
Motar with vari-sperder, points,. Marcury, Venus, Mars, Jupiter and
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Saturn also resolve annually sround the Sun. Qur planetarium can parform. the long

¢ : - | I
time variabions of ||'|-='_.EZ' mabions within anly & réw minubes.

[.atituoe alteration |

positions of the constellations

r T i [} 1

The movements of the heavenly bodies, and the
sean i bEheEl say. wary accord N B0 ch ghitude ar the Earth, At the eguatanial rone
all the stars rea-From the aask and ot in Ehe west, AE Ehe north palas the =zole

star twinklos everhesad, and sach conetallation goes round the pola star as . canter, in

rallel with the horizental line. TheraFora at the north polar zone can be seen the Sun
paraiel wi : :

s -

a - 1 - _
which does nob-sst 2t neght ha-samea phenomena Bppear at the socw:h polar zone
b oehe =ky n":..--.v|1="-r_* in bhewarld by _-|!I;L-'|_1I;-r._:]

Chur planetarium enables: us o projes
the |atitude axig, Ik con invite the spactators to a woeld wrip ame g the constallations
gk one SttingG

Precassional motion

It wie obsarve bhe position at tha constellations ERrSUGH Ly ages, the  print :"F
- e Cal-= (ala’ L
due MNorth ravolves within a period of 25800 yesrs. As cordingly all stars change

thair positions olong the ecliptic within this  paricd This phenomenon i called
preces=sion, and is dus to the slow rotation of the Earth's axis in a manner not unliks
the wobble sean in a child's spinning top. lFor thic reason the starry heavens of
about 5000 or 10,000 years
ghead will have a diffarent diur-
el and anoual motion From that

sSEEn N presant imes

Jur planetaniom. can sasily

show these phenomena in 2
McETENE,

All o the sbhove mentioned
movameants l.'."r' Ohar ::nn&t—ﬂr:ur."-.
can be nerfarmad -'ig;".', and re-
versa, o it can’ bollow all the
movemants and the changes of
tha heavenly phenemena, in
'5|'Ji'rE| er tha tima, both ghe past
ard  tha Futur&,

.ll."'.._."."hl 2L L'lll"'..-"ELﬂr;IJll_' d!..'ﬁ;j"ﬁ:—
every performence beyond the
limit of zime and space, and
gives evervbody the strong
dream—itke impression that they
are- gngaged inospaca travel or
at tha end of tha Far milky

Wiy
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5. Conducting Apparatus

The operation of this instrument is conducted by the contsol console contsining
tha remote control system.

IF operation ix done By o lecturar near tha ingtrument, he will disturb the
performance, and will disruzt the crestion of a notural impression.

The amrangement of switches and meters etc. on the control consale |5 very
convenient for use in dark places, A clock, meters and microphone are mounted on
the center of the consale, and there s 2 space on the desk to ploce papers. so it is
wary  commenient for tha lecturer, Daylight, moonlight, dawn and bwaight can be
illuminated separatsly and can be ontrolled in brightness optionally,

By this, the beautiful stmesphere of the morning and evening glows can be
shown,

If the silhoiette of the horizontsl fine is solid, we can illuminate midget-lamps
just like the actual lights of 3 city, by using the reserved socket. This will dduble
the effect of the performance,

Whether or not the points of the projection images of tha Sun, the Moon and
esch planet are correct, s examined in advance,

In this instrument, the right points of the reciprocal relstions of each projector
can be easily adjusted in accordance .with
the data from the sstronomical calandar,

Each light source of the planatary
system, Fixed stars and the milky woy can
be illuminated separately or simultanaocusly.
The equator, the ecliptic, the north and
south poles, and the precessional scale can
also each be illumineted by sepsrate switches.
These projection methods are necessary For
the astronomical lecturs, Each motien of
the diurnal, the annual, the proceossion,
and the alteration of the latituds can be
driven seperately by each mozor. But these

motions can be conducted simultaneously.

The speed of each motor can be changed

Contral Consale

i 1 T e
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optionally by the action of wvari-
speader, except for the latitude
alteration motor.
We have a pointer as equip-
ment, which projects an arrow mark.
f the lecturer explains the
astronomical phenomans in the dome

using this pointer, the bost affecis

gcan be aWpectad,
Painler,

In addition to the sbove, it
ic possible to use with our instument tape-redorders, and record ployers, to obtain
various porformance effects,

Wa ottach a tape-recorder as standerd eguipment, [t is in the drower of the
congole,

It is alse possible to sttach an suxilisry stand o the: console. By use of this
suxiliary stand, projectors for artificial satellites, meteors, the solar eclipse, the |unar
eclipse and the other auxiliary projecting apparatuses can be astteched to our
planetarium to project wvarious interesting phenomena

We have the following main
auxiliary orojection spporatuses as
special equiament.

1. The projector of the

constallation picturss: can
project  the 26 famous
eraditional pictures of con-

stallatbons,

2. The projector of the flash
and lightning can reproduce
the actusl effect with the

sound of thunder.

Cad

The projector of the solar
system can project the

congition of the movament

of each of the planets

Immet Side of Control Consale,

— 11
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Artificial Satellte Progector Solar and Lunar Ectipse Prosechis

Flash sind Lightning Projector Revolving Presector Of Constellation Pleturss.

revolving around the Sun,

The projectors of the solar sclipse and the lunar eclipse can project the
artificial eclipses of the Sun end the Moon mechanically.

The projecter of the meteors :

Not only can show the individual meteors, but the besutitul sight of the
famous mateor groups can be projected.

Tha asurora projector :

Can reproduce the arand sight of the aurora, which can be seen only at the
poiar Zone,

In addition to the sbove, projectors of the artificial satelliites, the rainDow

and comets, can also be mounted on this instrument.

— 12

E ]
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Comet Projector,

ainbaw Projectar

Agrora Projedtor,

Solir Svitem Prolector Meteoss Projecior.
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6. Specifications

% The medium size model M-1 planetarium is complete with control  console as

standard eguipment.,
* P!Unetﬂrium e N T R T L T A i S o T P ey } [

Construetion ¢ Main body  seecrimmiiiin i, R AR |
Three axis motions part
Fixed star projector for northern eky
Fixed star projector tor southern sky
Plarets projector part (Moon, Sun and Mars)
Planets projector part (Mercury, Venus, Saturn and
Jupiter)
AT #-<esmiemrseunsu i b i s e aasannassatnniiyainnason |
'Suppn:-l‘ting Trigods A e P ey e S AR S
Maotars : Forodiurmel motion; 47 W D. € ovenniniiie
For annual motion: 47 W D C. -ccoeviivinvanine |
For precessionel motion; 47 W D. C. vivesvacenes |
For latitude alteration; 47 W D. C. orrprsearen |
Featuros : Distinguishing festures of this planetarium as compared
with ‘others of this type.
&} It is prowided with optical lenses for each
projector.
(b} it reproduces ths aentire celestial sphere From
northern to southern hemispheres.
(¢} Ik performs the annual motion of the Sun, Moon
and 5 planets.
{d] It represents the precessionsl meotion.
| @) It represents the automatic change of the Maon's
phase,
| ) It has a remote control system From the control
Consse,
The instrument is equipped with the specinl Fastures above montioned which have
never besn found, except in much larger planetariums, so that it will Fulfil all the

conditions necessary for the study of astronomy,

e Fa—
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Standard eguipment

Equator and ecliptic projectors. 1oomieemiieiniiie.. 2

Palar Fﬂiﬂt p{ﬂ}utﬂf; ............................. ST
MMaridian p.r.n.i,ggtg.f AR E A AR R R R SR R |
pfﬂcaﬂ-:!ﬂﬂ mle mﬂ]ﬁﬂtﬂr .............................. ]

Tw"ight pfﬂjiﬂtm ARk e P e S e R Ty B g‘

Morning glow lamp  srrrrrmesririsiiiiiiininiiisainiae. |

Evening glow lamp  <---ooiiniinnan. { N A 4 e e e ]

Hi!i‘.}l "I'fﬂ.':.l' pﬂ'n-jﬂ-:mf‘ N T T T '2
Y Contro| congole --vooviivmriiniiiiiiiiinnnin S IR

Construction = Main body <criicrrirriianiriii s e e ran e |
Operation switch board
Elactric source switch board
Transformers
Vale meters, ﬁ.mper& meters

Humination lamp
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w Auxiliary projectors &
[a) Artficiel satellite projecter
I b) Scler and lunar eclipse projector
{e} Comet projector
| d) Meteors projector
| &) Solar system projector
(£) Revolving projector of constellation pictures
| g Flash and lightning prajector
{h ) Aurora projector

{ 1) Rainbow projector

w FPower requiremant ;
The source of current power supply required for the instrument is 100 volt
A. C. 60 cycles. A transformer to change the standard current in any country
into 100 volt A, C, suitable For the instrumant is supplied upon request without

extra charge. The capacity of input power is 3 kile-VA,

*% Planstary motions :

The planetary motions are geared to the motion of the Sun, 5o that the
position of the Sun on the ecliptic defines the date, and the instrument can be
set at any position of the Sun on the ecliptic. Accordingly in compliance with
the ephemerie the planstarium can be set to correspond to the planetary positions

for any date, past or Future.

“% Spare parts of the instrument:
Various kinds of light source lamps,
Various kinds of sfipring brushes.
Sockets, Switchee, Resistance baxes, Shutters.

A quantity of the sbove menticned spare perts are Fumnished with the

instrument.
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7. Dimensions

% Main body: Height i 220 em Fr 2%
Width : 140 em 47 J*
Weight . about 180 Kgs. 400 Lbs.
% Stand: Langth : 180cm gl ¥
Wideh : $0em Sl B
Haight : 220 cm (From Floor to top 7' 21"
of the tripod heed.)
Weight . 140 Kgs. J00 Lbs.
J Rimots Cortrel Coasola: Lsnoth = 140/cm 4’ 7"
Width : 70em 27 47
Haight r 120 cm < B8 B
Weight . 350 Kgs: 770 Lbs
% Dome: Height of herizontal line ¢ 220 em 7t 2"
Standard Diameter (inside) : 10m . 5
Seating 1 100 ~ 120 saats
Capacity 150 parsons
% Export Packing: Total | set - & Cases
Measurement : 0 Ch,
Gross Waight : 1,600 Kgs, 3,530 Lbs.

The standard diameter of the dome, to be satisfactorily illumirated, s 10 meters.
It can be considared that the height of the horizental line in the dome will
differ with the circumstances, in this case iF the difference & not too much, we

can adjust the height of the stand

Imv- m. 413496 /BA0A
- =
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