ASTORONOMICAL INSTRUMENTS

Nikomn




Nippon Kogaku K.K. was established in Tokyo in 1917 as a comprehensive manufacturer of a futi
fine of optical machinery. The superior technical know-how which has been nurtured and accumulated
by the company during the nearly 50 years since then is crystallized today in the “Nikon™ brand of
producls.

it is extremely gratifying to us that such a large segment of the world public is famitiar with the
“Nikon'' brand name in connection with the company's regular line of cameras, binoculars, microscopes,
measuring instruments, surveying instruments, etc. However, it may be less well known overseas
that, ever since the foundation of our company. we have also been consistently exerting massive
efforts in the production of instruments for astronomical observation, and that we have already
accumulated quite an extensive record in the production of many types of such instruments. Since
these products are always intended for specialized uses, they have been designed and produced under
contracts on a case-by-case basis with special clients such as astronomical observatories, weather
bureaus, schools, research laboratories, efc.

In this brochure you will find a representative selection of the instruments for astronomical cbserva.
tion which our company has produced in the past. We shall be deeply pleased if the efforts which
we have made in the past and which we shall continue to make in the future may contribute n a
small way to furthering man’s knowledge about the universe in which he lives, and we promise to
redouble our efforts tc this end in the future.

As can be readily imagined, theoretical research of a very high order, as weli as a high degree of
precision, are required in the production of these machines. There are, in addition, various types of
observations, to each of which different considerations apply. It is essential, therefore, to design and
produce machines fully matching the individual requirements in each case.

If you should happen to require machines of these types, we shall be glad to send you detailed
information on the products of interest to you. It is our desire to co-operate fully in fulfilling your
specialized requirements, Please do not hesitate to send us your inquiries. Our experts would like
very much to co-operate with you in your research ventures.
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2. Finter telespope
at o Ohyechive
Fpmrture o S0mm
Forat length, 750mm
B Dveprere vath regle
Focal lepgth; 28mm
Magniticatign . 27%

10 12 Inchs Refient el isld of view YERO
2 2 G 3, Viewlinder
This Cassearain 1ype reflector consists of a main danctivesiie LSl S0

Magniticaticn . 6x

telescope, German type equatorial  mounting, clock
SSCOUS R Y patorial : B, L Field of view: 5

device driven by a synchronous motor, tinder teles- 4, Equatoriab mounting . German tyme
cane, DhDi(} eqmpmem and othar accessoras . Clockwork is driven by synchronous motors
It iz used for visual and photographic abservation of 6. Photo equipments

celestial bodies o) Plore size 22w 1070un
Also. it may be used [ spectroscopic or photo- L Shuper-i o /125 sonond, Time and Buoib
electric observation by attaching accessories, sb Fuiar o Grean, yellow snd ed litters,

1. Accessories

ol Eveprace

Cassaprain Lype rellactor Huygesian ., Gomm, 25mm and 1Bmm
Focal length s Sm Orthosuopit: fhom
Foval ratie: F/17 B3 sun glosies, @ diagonal pnam
it Mo merar . parabolic mirror savolvinn Anceruacs.

Agerture t 300min B Size and welghi

Facal leagth: L 5m tLength cf main telescope: .lm

Speohdoey mirrer thaximum height 0 2.5%m

Apperiurs s BOmm Approximate weight - 2604y






1. TELESCOPES




9lcm
Used with the photoelectric photometer.
Fork type mounting.

The main telescope can be set to the right ascension and dechination angle from the control desk equipped
wilth a presat system.
For greater accuracy, it can be aimed at a star by means of slow and fine adjustments on the hand-set-box
while sighting through the guiding telescopes
Sidereal drive 15 operated by means of a synchronous motor.

A crystal oscillator controls motor speed, which is variable for traifing in spectrographic work or in compen-

sating for atmospheric refraction.

46 ipch o Reflestor for Photoelectric Photometry

Maln telescope

Pain mirror @ Parabolic mirror of low-expgansion glass

(e =300 107"}

Secondary mirrer ;. Hyperbelic mirrer of low-expansion

glass (=300« 10"")

Aparture of main mirror @ 9ldmm

Fozal length of main mirror: 32m
Focal ratio of main mirror @ F/3.5

Ca

szegrain tocal length: 12.0m

Cassegrain focal ratio. F/13

Gulding talescope ( Retractor

Aperture of objactive {Achromat): 200mm
Focal tength ¢f objective: 2.4m
Magnitication: 185 and 40%

Field of vigw: 13 and 1707

Equalorial mounting . Fark tyve
Driving device

o)

Sidereo/ dive

The precision werm geai on the end of the polar axis
iz driven by means of a svachrongus motor control
led by a constant-frequency crystal oscillator in the
control dask. For trailing in spectrographic work or
i comgensating for  atmospheric refraction, the

5

B,

frequency is continuously variable betwegen —+03.05
and —0.18% of sidereal rate. Also, it |s provided
with crystal ostiltalors whose frequancies are avail
able i -02, -025, -0.35 -045 086, —-08,
and — 1% of sidereal rate.
bl Spasd of cwick drve. 487 /min. tor bath pola: and
dectination axis.
¢! Speed of slow dilve-  Y'/sec for both polar and
declination axis.
3l Speed of fine crwe : 1.5 /sec for polar axis.
2 /sec for dechination axis.

Centrot drsk

It contains avtomatic seifing device {with quick drive} anl
manual adiestment device {with Sow and fme drvel for
dechination and right ascention, orystal osafiators for sid
ereal drive, sevaral power supphes and ralays.

Safety device prevents dangerous posstiani ng

Size aad weight

Length of main telescope: 3.2m

Maximwm height: 52m

Approximate weight: 6.0 ton
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Qfem (36 inchd Reflectyr

For photograshic astrometry, spectroscopic and pho-
toelectric observation.

Used with photo equipment, spectrograch, photo-
glectric photometer,

English type mounting.

The main telescope can be operated at both the
prime focus and the Cassegrain focus. For use at
the prime focus, a Ress correcting lens and a photo
equipment with a remote control device from the
hand-set-box are provided, The main telescope can
be set to the right ascension and declination angle
from the control desk equipped with a preset system,
For greater accuracy, it can be amed at a star by
means of slow and fine adjustments on the hand:
set-box while sighting through the guiding telescopes.
Sidereal drive is operated by means of a synchron-
ous motor. A crystal oscillator controls motor speed,
which 15 variable for trailing in spectrographic work
or n compensating for atmospheric refraction.

I. Main telescope

Main mirror: Parabalic mirror of low-expansion glass
(e =300% 10"

Secondary mirror: Hyperbolic mirrar of low-expansion glass

{ o =300 107"

Aperture of main mirror; 914mm

Focal length of maa mirrar: 4.6m

Focal ratio of main mirrar: F/5

Cassagrain focal langth: 16.5m

Cassegrain focal ratin: F/18

Minimum diamator ol iris daghragm opening : 700mm

2. Photo eguipment
i Frme incus photo emuinment
Plate size: B82xi07mm (1.07x1.3%;
Trave! range of double stide carrier: 20mm
Remote contro! shutter: Bulb and Time
Rass lens diameter (detachablei: !70mm
Guiding telescone at the orime focus side
Magnitication: I0x
This telescope is also used for focusing
Magnificaticn @ 13.3x
Field of view : 15mm
Guiding telescope at the primary mirrer side
tdagmiication: 2Z0x and 10x

L1 Cossagrom focus pho'n aquipment

Plate size ! . 82 % 107mm (0.3" 204"
Travel range of double slide carrier and shuller are
same as those of the prime fotus photo -eguipment.
Rotating sector: Used to decraiase axcessive brightness
of an adipcent star,
Guiding evepiaces
Magnification: 10x and 20x
3. Twa guiding teiescopes |Refractors
Aperture of objgctive (Achromat) .
Focal langth of objective @ 2.2%m
Moegnification: 90 and 28x
Field of view: 30 ang 17357
4. Lguaterial mounting @ English tyoe
5. Driving davice
¢l Siderent drive
The precision wormgear an the end of the polar axis is
driven by means of a synchroncus motor, controllad by
a constant-frequency crystal oscillater in ke control
desk. For tralling i spectrographic work of In comnan.
sating for  atmospheric refraction thoe frequancy s
continuously  variable between -+ 005 and 1% of

150mum

sidereal  rate.  Also, it s
osciliators whose frequenciss are avadable in 1,5%,
—2.58%, =3.8%, and =67 of sidereal rate

bi  Spsed of quich Jive

crovided  with  Crystal

S mdn for hoth polar and
dachnalion axis,

el Spewd of dow dnve 1'/sec for both polar and decii.
nalion axis,

b Speed of fine duve . 187 /sec for polar axis,

&%/ see for declination axis,

6. Control desk

It contains antomatic setting device fwith guck drive] ana
manual adjustment device Lwith slaw and tine drivel for dec
hration and right ascention, crystal osclatore for sidereal
deive, several power supphes and relavs Sately device nreve
s dangeraus Positioning,
7. Sizo and weight

Length of main telescope:
Mazimum height: 7 Om
Approsimate weight: 10 ton

G am
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Dodaira Station of the Tokyo Astronomical Observatory

Globwdar Cluster w Canes Venatici, M-

Spiral Nebulae in Ursa Major. M-81



L

The Great Orion M:42 '
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H0cm 8 Ineh) Reiractor

This refractor consists of a main tetlescope, German tyne equatonal mounting, clock Cevice,
finder telescone and cther accessories,
For visual and phoiograptne observation of celestial Lodies.

§.  Main telescope
! Ohjecive iApcchome:)
Aperiurs . 200mm
Foocal fenpth: 3.6m
Resolving power 1 0.87 second
nl  Eyeprecec
Huygenian: $0, 40, 25 zno 1E€min
Orthoseapke © 12.8 and Smm
Haliper 2Bnum
ol Mogmilication 20 — 400
Finder lalescope

Oojactive aperiure - 50mm

=

Focal length:  B00mm
Magnbication @ 20x
Finid of wigw: 25
3. Egoatorial mounting @ Govman type
Glockwork Is driven by weight
5. Accessortes iactuded
Sun glass, moon plass, star diagonal prism, sun prism
tiple favolying nose-plecs with Dayonal mound
5. Dptional accessories supplied ob ofdar
ul  Asro comere nplett
Aperture . 125mmn
focad fength:  SD0MmM
Fooal ratio F/a.E
Flata size. 1190 1HEmm
Bl Sen ool moon conesid
plale sige:  119x 163mm
Shuitar ;1 1w 1123 oo, Time and Bulb.
Blue, red, yelow and neutral filters
ol Sin projecunn 3UreR
Lilactive arga; -diamater 300mm
¢t Reoding lelerpgnicnog for Heclinelon anpis
Aparture s 300mMm
rtagnification: &«
g} Conlenng telencoi: .
Apartura s 150mom
Focat lengih: YSmm
7. Sl
Lenglh of letescopa:  Am

Mawimsm hoeight s 5m
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J9em (6 incli) Refractor

This refeactior consists of a mam telescone, German
type eguatonsl mounting, clock device, finder tele

scope and other accessories.

For wisusl and photogranhic observation of celestial

Bodies.

1. Main tulescope
wf bysciive {Achmogn]
Anarturs L 180mm
Fotal tangth 2 28
Rasotving cower - 75 sanand
Al Evemecss
Huygenwza o A0, 25 and 1 Bmim
Orthosceplc . 9 ang Tmm
ol Mogmbooton . 35— 3RO
7. Findar telestope
Apgritrg . D0
Focal tength . 750mim
Magmifaalion . J¥x
Fiald of wiew: 17600
3. Fguaterial meunting @ Garman Tvpe
4. Clockwork s driven hy waight

Aceessories
St glasses,  moon  plasses, star  diagonut  pnigm,
BUM PRSI, Sun  progotn screan andbtriply revolving
moase-blene with bayvonst maunt.
Optional accesseries supplied on arder
ul  Asto crimern [ Frydat)
ALBFELTH 125mm
focal length  €00mm
Focat ratio: F 48
Plate stza:  118x 163mm
bl Dun ond moon camero
Pate size: #HEY L33mm

Fikue, reg, valiow and neutrad filters are provided

o) A finow

o
Aperture . 30mm
Fiald.af vigpw t & 200
SI Pagiion apcsonsati
2.5 orthpgseome eyeprece snd Blammatiag device
tor bBrighs and cars fald are provice:
Ahrdsuring range = A
shipiowem raadimg . Godlmm
Gircular Sramiarian Tigiv 17
wl  Eyppueces
Huwganian 125 sod Slmm
Tethagcapie - Smm
Size
Length of telescope s 2.7m
Maomum hemntt 3.8m



Lsem (6 inch) Refractor



Sotar Tower Telescope

For observation by the general pubiic,

Sofar hght is fed to the vertical {slescope by the
coelostat and orojected on an BOC « B00mim screen
{o form a solar image.

This wmage is ket avtomatically on the screen by o
photoelectric tracking device

P IWL ¢ I""
Sotar Tower Telescope

1. Caglostat ni fosed yuartz (181 and Fuil mirvgrs
Auerture o 300rmm

2. Bexiliny mirror of fused quartz
Apettura 300

4 Teleseope

Bl Pryecuon soreen wze  S00 X 300mm
4 Lapp distanse projectos

Dittance : Gm

Sernen szl Bi=lim

Sola image sige;  digmeier S00mm

ad Oigacive (Achrom! 3 Finges
Aperiure:  150mm Wagnification: 10
Focal tengthe: @ 7m Field of view, 5°

¥}



Floating Zenith Telsscopo

A telescope tabe floaling i a mercury vessel
Used for photogrephic observation of the latitude by
Talcott's method, without a level,

1. Dhjeetive
Tridat tyvpo lens
Aperture s 1YHman
Facal length . 1.78m
Focal ratto: F/10
2. Vessel ol mercury
Outer diameter . 1.0%:m
tnper digmater - O 56Gm
Wosisht of morcury . @ kg

Floating Zenith Telescope
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Spectrohelipscopa

For wvisual chservation of the sclar prominence, flare
and other phencmena,

Solar hght is introduced to the wnstrument by a
coelostat. A monochromatic sclar image is reprod-
uced by means of a specirgscope.

Spectrohelioscope
2onat Mirror
3 .
. Cealostat

o -

1= Mu_z_u;‘

20




I foelostat of fused yuartz « ist and Zad mirrars Bl Creteg

Aparture . 300 mm Hallection type raade by Bausch & Loma
i Qbjeclive | single lons Groavas mm 500
. Apurture: 130 mm Ruled area: 102 = 128 mm
Fuocal fengin: 3 o hpective mirroe
. 3. Bispessiog system Apartura s W0 mm
ol Colimating men Focal length 3m
Apartura G0 e Aad shit | langeh o 30 mm, widih O=3mm
. Fucal length: S m [ She of image covered hy rotatieg prism . 3070 3Gmm
] Bt sl dengiht 30 mm, witih OG- 3 mm 5, Obanrvipg usit
Rosenu glass 16 anserted in tront of the 1st sl Evepiecn, Magniication <. amd L b
B Ph&lﬂw'n!rrr. wirl wilh Nikap Fo35mm camers
I
Objective Rotating Prism 1l Sl I_Eratiﬁ_.g_ Oluctive .er.fﬁf_‘ Cellimating Mirror

Z1



Manochramatic Hetiograph

For monochromatic  ¢bservauon and photography of
the solar promingnce. flare and other chenomena,
Monochrematic gt (Ha-6553A0 s selected with
2 birefringent filter. 1t consists of 3 coelostat con
uollea  automancaly by a photoelectnic  guiding
device, horizontal telescope. cing camera and hox
camers,

i, Coelostat of luw-expansion ghass (st and Znd mircors
Aperiura ;. 300 mun
2. DBbjective
Aperturer 120 mm
Focal langih: 2.5m
Size of the solar image . digemeter 232
3. Birefringent fifter for Her « 6583A
4. Comera less

Magnihicationt 2x. bx or 172%  {size of tho solar image

M

is ddmm, Z2mmoor Pime respectively !
5, Ging camera hody
‘35 i cine camera withs reftex fincer
5. Box camerz hody
Plate sire 82 <107 mm
1. Guiding device
Photoelsctris autematic guding dewive 1D control tha 151
nurrot of the coslostit.
Agerture of .oblectiva: 50 mm
fozat lengih o obiective . 2 E5m
Magmled onege s2e: Tmm
8. Siza
Lengtt of tpe instrumant . 24 m
Mawximum hansght t.8m

Y
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Coronagraph

Consists ¢f a main teiescone, forx type equatorial
mounting. clock device, and finder telescope.

it 15 designed on Lyol's principie

The sotar smage produced by the obieclive s masked
by a circular disc. Only peripheral light (s admitied
to visual, photographic, speciroscopic and photoelec-
tric nhservation,

V. Dujective | single lensy
Finely annesied matgrial js spacially seiscied, tree of
pubble and siriae,
apertvre . P10 mm
Facdl tangth: 1.8
2. Dircular dlse /interchangeatle
143134 mm at intervals of 0.1 mm b hametar
3. Refay lars
Fecal lengtih: 208 mm
Ma:gmﬂt;a‘t-ion R te—1.5
4, Busct-vision spectroscope for coroadl oiservalion
ol 3 ‘»_:"*xm-’cs pusiis e SHIJA. Differance berween it
pesian onele o He ond HE 12710
bl 1 Amici prsm for 5303A. Diference batween
persion ¢ngle of Ha end By 272
& M aiCI prizes Joi B374A, Differerce batween chi-
petagt gaglesn! Heond HE . 14 48
3. Spectrograph
al  Coflimmior lens
Aperture: S53mm
Focal length: S500mun
Lt PFlone gridig
cl Comerg lens
Foeal lasgth . 600mm and 210mm
Focal ratic! 111 and 145
6 Cine camarg
Foecal langin: 1Zimm
Fim slze: 18 «2dmm 35nun film
Magaitication: 1 2,00 3
7. Camerz with a iyet [filtar te photograph the monochramatic
image of ihe oorona
B Guiding tslescopo
Apsturg: S0mm
Focal length;  980mun
Froid of view: 225
Magnification: 107
8. Mounting
Fork type equatoriol ounting
1. Clockwori is driven by weighl
1. S

Length of main talescape ; 2.%mm

IH2GA Me

JEIZA Mg
38334 MY 3303ALFe X
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K- Caronameter

A coromagraph tvpe telescope, with a hagh-precision polarimeter incorporating an AD P light modulator,
Thus polanmeter accurately measures polanzation (down to the order of 10" of skylight near sun. It canbe

used (o measure the white corona {K-corona) of a total solar eclipse up te a

rading. The K-Coronameter 15 set parallel to the coranggraph on the same mounting,

t.
2.

LM

Range of effective wavelength,
Maximuin rapge of measuremen!

A3D0OA-B700A
To ihe aistance ol Twinae
the soler radius
Scanning thne
One scan srouad the sun ;8aunes 8 maputes
Precision of the polprimater
Oetecls partial polarized Heht 1o the ceder of 107
Ghjective | singte fens
Finely annealag materiad s speciaily selociard, fres of
bubbie and strias
dpariurs | B0nwn
Foca!l length. 2m
Light modutator
Anunlying AC BKY

76 o8} toan ADP cell, we have

L 4 retardation aiternately

11

=]

Potarization elemonis

al  A/2 plete diamaier 30nm

Ll A4 plate dicmete: 30mm

¢l Polunzer rfnc}n1§rer 30

Catibrating plate (NO filter

Dansity: 2 ans 4 Density for 4300 67004

Inclining range? = 10

The angle of Inclmation can be read to the arder of .01
Optoctar

EnE 9524 Photomuiipher

P

18
2 1m

Langth of main telascupe

[ |
Iz b i M | € 5
. fr— oo o SRS =BT - i tay -tk

Sranning radius; 28’0 arc

distance of twice the solar



Coronagraph and K-Coronameter




Auroral Spectrograph

Permats continuous automatic or manuai photography
of the auroral spectrurn within a zone of 180° = 2
gleng a magnebic meridian,

It has a semisoiid Schmidt camera with focal
ratio ol 1:0.85. Time. {im number, number of
photons and spectral step wedge are simultaneously
recorded on the fitm.  The Aworal Spectrograph
shown was designed for the Japanese Antarctic
Research Expedition during the International Geophy-
sical Year, 19%7-588

T e e S RS il |

Phatametar Pich ug Haad 55774 Ling Filter

S ! Figld Lens Cotlimimatos | ans Dty Projector
b it L La Sl SR LR

[




i, Range of wavelength: 31004 85004
2. Condznser
Fisheve typea
Fleid of view 1807 .27
Focal ratin: 1176
3. Callimatar
Aparture . B0mm
Facat length: 310mm
Shit fength s 20uwun
4 Grating
Transmission type made by Badsch L Lamib
Gropves/nim : G00m
Buted area, 73 <75mm
Blazo wavelength: S000A
Linear dispereion:  230Amm 2t 51304
Resalving powsr 43000
5. Camera
Semi-solid Schmist tvpe
Focal lengati: 4%9nun
Focal ratic: 1:Q 68
Fiold of viow 1
FHar:  lénun Cinge tilm
100 fset buth magazing & provided
& Step wedge for callbration
g-%.1 density (& steps)
1. Photomater
Number oi shotons transmitted thoough 5877A inte:.
farence {llter, Is counted ang recorded (o avtaomatic
determination of zxposure Bme. Time and Hlm ng. ate
simultznsonsty racordsd
ot imerference Rirer for 53774
Bt Detecior RCA Q31A Photomuliiphar
8. Hpight of this mstromest. 1.3m

Auroral Spectrograph
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Arglow Speetregraph Type !

Provided wilh an  aliazimuthal mounting anc a
Schmigt type camera with focal ratio of 1:0.7,
permitting extremely short exposure tme.

Twao collimators are provided Lo change field of view,

b Range of wave leapih- 3800A— 50004
3 Collimators
b Loag loco! lenpth culheaies
Arnastuds 10DmMm
Fogal langth P
Onprve =it
with prism for companinon spoctea
Lenpthl Sloun
Fiald ot wiaw 3950
bl Shor foeod length sollimorr
Amrcbure . 100m
Fucul tangih;  A0umm
Curwae stit
with peiam for comoarisun shectra
Length ! ddmm
Fiakf of view ;. 14730
d. Digpersion peism
T 3.(."; ~_pgrlis'ms
Qizet 110 5Gmm
Haight  Edomm
Glass material 1 RafF3 (Bahott tvps)
Linwar dispersion . B00A wum at 80004
Resolving puwer . 27000
4. Camara
Schmddt tyoa
Fogal ratig;, 1. 0.7
Focul tength . 70mm
Frald af view: 47
Fum: o 1anunm oine fibn

Findet

Magnificatmon G

(e,

Fiald 0! view: B
G Mounting
Vertizal movament - 20 =90
Hoarizmitad movemant - 07— 3507
1. Relght . 2:3m jor tong focus colfimater
i 2m for short tocus collnsator

Arglow Spectrogragh Type |




Aliglow Spactragraph Type 2

For continuous whotography of arglow spactrum.

It has a2 fisheye lens-condenser permitiing photo

graphy of the spactrom withina zone of 1807~ 27
and a Schmidt type camera with [ocal ratio of 1:0.7
for extremely shortenad exposure time,

1. Range of wave longth: 34004 — 58004
Z. Condenser
Fisheye tvnes
Flald of view: 1807 %2
Feral ratio: 1:76
3. Collimater
Aresture ) B0Omm
Facal fength ;. &1Qmm
Sht lepgth:  30mm, widih: 0-=3 6m

Grating
franspyission Lvpe made by Basuch & Lomb
arooves mm . 600
Ruled aisa: 75 «%5mm
Bhlaze wave length: SO00A
Lirrear dlsnarsion: 330A mm at 51304
Rasnlving power @ 45000
Camesa
Schmudt type
Focal langth s 70mm
Facal vatio: 1.0.7
Sive of image: SxI5mm
Fidm .  I6mm cins fibn
Step wedge for calibrstion
O—-2.1 donsity 18 steps)
Film drive
intervat of autumashc bbm drive i = 300an
Lasgth o1 iestrument . 1 3m

Sten Weoee Device for Gansration

| Field Lens

Collimalyr Lens - 3
R Aarating Sotmigl Car

South
heweazan

Zenmith

Morth
horzen

d =l b
F5AG0LO J

= ezEal ol
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7.

Wavelength range: 50004 = JORGDA
Shit
Lengtn: 30mint
Width : Q=27 Gmm Marable
Colimatar lens
ACHI ot - blist
Aparture ! 1OOmm
Facs pragth s 430mm
ficaling
Rufigelion 1vpe mage by Bouseh & Lompb
Fufed area: 75 < 7Smm
Gronves nun . HO0D
Biase wavelangth . BOOOA
Linear dispersion s 330A mam st 51304
Resolving powser @ 45000

Airglow Speciragraph Type 3

Projecis an image of the airgiow spectrum on the
arage converter fube,

Hohas a Schimidt  type camera with focal ratio of
10807, permntting extremety short exuoswre time,

Arrgiow Spectrograph Type 3

3. Gamota fens
Brhnudt type
Aparturer T00man
Focat leapth o 70mm
Fooatisetiosl Va7
Ettactive T @roa . 139 5mm (1@pwn fitn
hmape surtace ! Cylindncal
Field of view: 12
6. Step wedgo dor caliliration
=21 density (8 ateps)
1. Size
Hep it G 8my



Photoelectiic Photameter

May ne installed at the focus of anv astronomical telescope.

It is used for intreducing stellar light to a photoelectric auto -recording unit.
If necessary, # Spectro Scanning Photoelectric Photometer is provided.

Photoelectric Photomeler

. Eyeplece (diagond! systam

Focat length . 60mm

Fietd of view: 3Qmm dizmerar
2. Dptical system 1o puiding with raticie
Magnilication: 102 205
Fizla of view . 9mm
diamerer of hale; 05, 10, 2.0mm

1. Condenser leas of fusad guarts

il
1

i o

-

‘-i‘:'.;;; :umﬁr'.rj,

fmameter : 15mm
Facal length: BOnm
A Flters © U 8. v, filter systom
Filters far thrue or multicolor photomatry.

i)
TR
==
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Grating Spectrograph

For taking spectrograms of celestizl hodies at the
focus of o telescope. For example, as Installed
the Cassegrain docus ¢f the Slom 35 inch)
Reflector at Dodaira Staticn of the Tokyc Astron
amical Observatory

1ts grating 15 interchangeaible with other gratings o
with Litirow {ype prism.

The entrs soectragraph s hermetically seaied and
temperature controtled

Grating Spectrogrash




v

Range of wave fength. 25004 —ROGGA
loverted Gassegrain type collimator

Form tength: B50mm
focal ratie: 1:15

Stit tength: 1Gmm [max.)
St width s GGl - Imm
Dispersion systom

Grating

#¢ Rehection type made by Bausch & Lomb
ronves mm ;. GOC
Blaze wave fength - 5G00A
Ruled area ; 85~ 76mm
Lincar dispersion: 454/ mm at 42404

Resobwng power - 30000

bl Littrow fvpe 30° pnsm
Glags matenal | BaF 3 [ Schott {vpe!
Linsar despersion  S08/mm at 43404

Rewsving power @ 132000

Camara

Focal lengih . 3530mm

Feeal ratio: 1:3.5

Fleld of view: 6730

Flate size; 82« 107:mm

Comparison spaciea

Light source: lren arc and MNaon discharge iubs
Optical slaments are made ol fused quartz
Viowtindor

Evepiece focal lenglh: &0mm

Field of view: 10

Optical systam for guiting with reticle
Magniflgation: 10w

Field of view: 10mm on the sht

Stza and watght

Length: Im

Approximate weight ¢ 60ke

‘LI DL LT B TR T L AT Bl




Netiwiar Spectrograph 4, Camera | Schinidt type)
Apertine E5mm
Focal length s 52.5mm
Faocal ratic: F Q.52

For taking spectrograms of nebulae at the focus of
a telescope.

It has a Schnudt type camera lens with local ratio Fiald of view : iZ
of 1:0.62 and a 20mm slit that make photograchy Fiia size . 11 x8mm, total length 1 5m
of the weakest nebular light passible g sLiace Jeeyuncacs
5. Comparison spectra
I, Wavelength range: 300U0A - 30004 Al uptical elements are mode of fused quartz
2. Collimating mirror Light source: Iron-arc, Neon and Argon discharge lamp
Aperture ;. 8Onuw B. Yiewlinder (diagonal systam
Foral length:  290nun Evepiece focil lengih: S0mm
St dangth ! 20man Fiald of viow: 207
Slit width s .01 2owun 1. Dptigat system for guiding
3. Graling Magnification: 10x
Reflcction type made by Bausch & Lomb Field of view: 20'with reticle
Rufad areg 102« 102m:mn 8. Slza and weipht

Grooves mumi ;. £20
Blaze wavalength - 50004

Z90Amm at SGD0A
Reseiving powsr 1 $4000

Length: C.7m

Waight: 60kg
Limear dispersien



Nehular Spectrograph

e}

1vires |

Wiew Finder

Coliimatoy

LLE
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d0cm (12 inch) Coetostat

Consists of 300mim primary murror with & clock

driven by welght and a 300mm  secondary
s usually used for soler observation,

Primary mirror:  Aparturs 300mm

Sacondary mirras Gpartira 300mm

Polar mxIs of primany nureor s adjustaile for the latitude
0'-60

Glass materlal @ Low sapanzion plass (e 300010 3

i tased Guarter supphed on grdar

Clockwork 15 driven by weight

30¢m (12 inch} Coelostat
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fishoye lans Camera for Photographing tho Sun

Permits photography of the sun from an arplans,
The photographs are used in determining the direc-
ton of geomagnetic lines, by measuring the position
of the sun and relating this to time and cther data,

I Sun gamein
Lens . Fishaye lans
Focal lapgth: Bmm
Fewal rotlo: F 8
Figld o} view = 180
ultl-in filkar = 6 sorts
Gamern . MIKOM F owith Mator Drive
1 Camgra for rhronnmazler and coast lina
o) For chronometer
Focal tength ' IhDmm
Focal ratlo . Fi2.&
Fleld ol viuw . 627
MNikon F owith doto:r Droive

b) For cogstine
Focal tenglh: 58mm
Focal ratie: F/l4
Figld of viaw: d1
HIKOM F with Motor Drive
¢} Accessories: Filters
Remaote control emuipment for Motor Drive
Reguistive equipmant
ol laveling device: Consists of a citeular and two
tubutar levals
b} Plone angle measuring  lelescope
Aperiure;  15mm
Magnification . Sx
Frald of view: 9 3
Fitm reading davico
al Mognificaron : 10 »
b} Screen size: thametsr 270mm
¢} Micrometer slege
Traveting runge: U= 2%mm. 1 v, Su
Rozation! 363 1 div. 1. roadwg 2 by vernin

dl Film leadler with o counter
Sizg. 500 350 250mm
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3. MEASURING APPARATUS
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Seif-Recording Microphotometer
Direct-intensity type used for accurate measwrement
oi stellar spectrograms.
It records Hinear mtensity curves or density curves,
effecling autornatic comparisen of the stellar spec-
trograms with a standardized plate.

he automatic photomatry is accomplisied iy the
zera method with a split and chopped beam and
servo-mechanisr. Magnification of the motion in the
diwection of the dispersion is 1/506 =500 tines.
This microphotometer can also be used as an ordr
nary densitometer by employing a standard wedge
1t place of the standardized plate.

1, Range af measurement
2. Plate stage
Fravaling range of maasuring plaie;  10pwn [(manual
and atematic)

=3 Dansity for 3B00A—70HOA

Yraveling apead of measurmg plate o O 2mm/min,
H0Omm/min, (9 sleps)

Trevehng range of standardizad plate: 110mm fman-
ual and astomatic by programing)

Adiusimant mechanizm o sef for Lotk plates

ftata glze s 107 ~Aimm (max, )

Pied L engih Be

1. Sl

Wittth 0,008 - tmm, length 0,005 < Imm
an the plate
b) 2ad slii: Width 0 Q05— Lmm, langth G005 - lmm
oy the phate
4. Dotector - KA1 9524 Photomultiplier
5. Pen rocorder
o) Paper speed : O 2mm/min = 10Cme/min. (9 steps)

al st slit:

b} Pan spoed: 73 ses. for tull scale
Recording with magnification 3% s possibla i
she density range of measuring plate were nas:ow
6. Ancessory opiical device
o) Spachkum observing device
b} Sl observing device
Light sowree: 10V, S50W Tungsten lamp with statitizer
Bod Is made of steel and cast lion
8. Size and weight
Sike: l2«1.0-1.6m
Approximate weight

[= = T

700kg




Self-Recording Microphotometer

43



Ptate Standardizing Spectrograph for Seif Recording
Microphotometsr

For standardizing the plate needed in photemetry of
stellar spectrograms,

Two types of standardized plates are obtained by
changing the diaphragm in front of the collimator :
a)  Linear intensity scale

by Logarthmic ntensity scale

1 Specteal rangy 3500/ =700GA

2 Sin of piectium, Dispersion way! B3 -100mm

Density way + 15mm
3 Opticat system
ab Shti dengh:

0.1 =3mm

15mim, Width |
bl Collimaror lens:

Aparturs - 50mm

Focal langth . 450mm

=

P

<} Giating
Transmussion {ype made by Bausch & Lomb
A0 Brooves mim

Ruled asea 52 =~ 52mm
Lingar diapersion 3704/ mm ai S000A
Resciving powar 0 31000
d! Comera lens
Aperiure - Slmm
iceal tength s 450mm

Light sourge .
Tent, with stabifizer and time switsh)
117 %A mm

Piste siza  Maximum

Stop wedse {ar expusure Lime adpsimand
(5 osteps

Bed |5 mards of sicel

Sire
Length; 1 Gm
Hagltl -~ 1 3m

8Y, SOW tamp «wWith ribbon tungsten fia-

0—2.0 Densily



b Piale size: max. 41 - 107mm
2. Plate stape
Rangna of travel: 150mmn, ! div, O.1lmm
Agjustmant device | Crosswiss  iravel < Jrmn o and
retation = 2
3. Migrameler
Meastring Ramga: [Emm, 1 div, 1x
4, Optical System
Kagmfication: 285 and 37 5«
Fieid ot wview: diameier Zmm on the plate
Zooming sysiam
Bange: = 258, for stancard and meazuring plate side
sirnultanopusty
Spectro Comparator = B& for standard and measgring plate side
A MHartrmann type comparator to be usad for comp- Independentty
aring two stellar spectrograms. 5. Humination
2 fluorescent famps: 100V 10W
6. Siza and weigh
Side; B70,46T0 < 500mun

micron, wisight + 20kg

ftis mamby used for measurement of radial velocity,
and 15 proviced with a micrometer accurate to one

Spectro Comparato



Densitometer for Astropraphic Plate

For photograchic pholometry of slars. Measurement 15 made by e zero melhod with split and chopped
peams, and servo-rmechanism

it s provided with a viewhinder for accurate setting and several diaphragms which are used in accordance
with the sizes of the star images on the plate,

Censity value and coordinates are eastly 1ead on the screen,

t. Moasuring range: O0-—3 Densiy

2. Plate size; mas 150 « 150mm
Plate stage
Traveling rapge ;180 2 160mm
Reading seae: Projection system D odie. O lmm
Betating: 36071 div, 1

4. Duaphragms: Dlzmeter O l-3mm (5 steps: on Lhe
piate

5. Viewtinder
Size of scisen: 200 - 150mm
Magnitication: 20«

6. Densily measuting part
Wadge for halancing ; Lengih: 150mm for O3 Dansity
Dansity scale: Projection system §odw, Oolmm (0.002

Donsity}

7. Measuring acewracy: O.01 stellar magnilude

8 Zero adjusling deviee ©  Meutrz) density wecge and nouiral
density filtars

8. Light source: 1OW, 7OW lamp (with tupgsten {iament)

with stabilizer

10. Bad is made of steel and cast

11, Size and Waight
Gize: 1.2x1:2xidm

Approsumale Weight @ G0N
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Blink Comparatoes
For delection ol the movement of stars and dis-
covery of new stars,
1 oaperation, two photographic plates of the same
Ster field are compared with gach other by alternate
tluminatien and rmonocular observation or b constant
Hhamnation and sterecscopic ohservation
Plate Sire - mae o 4G5 5 305mim

¢ Flame stape

ol Ronge of crosswise travel 200 - HH0mn

bl Adlusting devices

2

e By crgsswsd travel (G0 16

dnrd P othar by 1olaton A0

48

3 Uptical system

a) Eyepieces
For monucular aned binoculin
Migmibcuation 5% 105 15 . ang 205
Fiafa of wiew  30mm 12mm and Brun
b} Zovming system Ratie 2
¢ Filer micrometer
Measueng ruope 10 - 1
Biwk perlot = 0 1z 1% ang 1710 sesead
hnage totating prism is provides (6 hoth fraths lndividually
& IHymiation
S opropmctar lgiaps LoV, Y00
{ Bed fs made ol cast yom
B Slilsx1.0<1.2m



Blink Comparator




Electronic Isophotamater

Prowvides an isophote of sotar flare in 0.1 minute
by avtomatically measuring the phetographic density
of the solar image 1aken with the Ha Mornochromatic
Meliopraph, 1t cansists of a Hlying-spot cathode ray
tube as light sowrce, an optical system, two photo-
muttiphers, a pulse counter, a cathode ray measuring Sunspot

tube and a recording camera, i

I, Ancuracy
@) Density - = 0,01 Jur the photogrephic density in fhin
' rapge trom 2otc 1.0

o) Ares, i’;

Measuring lime: .1 ser. far i isophototurve

iiylng-spal rathale riy lthet RCA SZRIO

Waveleagllt of maximunt brightaess . 37004

Magnitioation af lmage: 1w, 3w, 6

Ditactor . ROA 5217 Photomuliipstiaer

Galheds ray tuba for mzasuring  “iMatlonat Aw3n-217 (14
tyag)

= 0" O e o N

& Counter
A pulse counter 101 the glea messurermant g D ovited

9. Power supply

10 Sirg Powl 5alldm

Llectromc lsophciomete:

50



SHADOWGRAPHS

The Shadowgraph i1s an optical projecter, originally designed for producing correctly eniarged images of
a variely of minute objects. i1s efficiently used for astronomical purposes. for example, for cbserving
and measuring photographic images ol stars, sunspols, prominences. flares, steilar speclrograms, elc

On request of the user, the insirument may be subjected to accommodalon of attechments such as a
micrometer stage with minimum division i a crosswise travellng stage with the range of 50mm ® 50mm
for coardinate measurement in astronomy, aic

Shadowgraph Mode! 5A
Floor type mode! designed for large capacily and
heavy duty

!

e

Accoracy ot magnification of projected Image
ol Within
b} Within 4
Viewing sceeen
Saze of ground glass . 450 « ZROmm

Interchangeable with pratiacior of photographing scresn
Projection lepses

3% in Lonsmidling iflumination

0.15% in seflecting flumination

Magnification 10k 20 25 . 3125
Object field Glimrm S0mm 24 H9 2o
with attachatate haltraflect ing mirror
Magniticaling 50 (2.5 100« 200«
Gblect field I2mm 8 amm Smm 3rmm

Built i haltcetlecting mirror
Miciemete: stage type P
Avallabla an mgine Gronch syslem

Surtacs arep: 36l s Thimm
LED » Hmym

Mipimum macrometer division

Crogswise triavel
Ga05mm

Trave! ranpe aver 25mun 15 obtwned by use of block
fages wnich ars suppied with the stage

Gizz and walght

Sige: LHE<OC-1.1m

Ay oximate weiinht

tf0kg

Shedowgraph Mede! 66
Beach type cesign makes thls model particularly comtorta
e for continucus seatad operation,

1

Accuracy of magobication of projected Image

e} Within 1. 8.1 % ia trepsmiting Hluminofion
b} Within L 0.1 5% in ;efledling Humingtion
Yiawlng screen

Dinmeter of groung glass: 340mm

Intrchangeatle with orotracter o photographing scraen
Projector lens

Magmification [0 20 .

Cibject ficid 3mm FBmun

¢t with wttachable half - reflecting ovrzon )

Maygsificoton @ 50 75 = 100
Cpjact field Brm Amun 3mm
O Buidt in haltreflecting  minar

Slage

a  Crosswisc lraveling Stags
Surtage area s 200 155
Stage glass: Hx 1 20mem
Crosswise travel 252 40mm

b Migrometer stags
Availabis m ometrne or inch system

Type A Type O Type E

Suriace ares

TEGmm i di. Y50 280mine 180Umm i sdla
Siage glass

GOran e dig 120 - 140mem
Crogsswise {ravel

50« PRmm 120 - G0mm 28 E5mm
Minlusm micrometar grasion |

0 OG5 Q Q0%mum 0 otmm

Angutar graduation s dne division

15 42 with vermer 1Y {2t enth vernug
Travel range aver 2o s obtained by Bloos geges
supplled with the stage

Size and welght

S B G205 07m

Apprasunels waight o 50kg




SUPPLY LIST
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JELESCOPES
9% em (36 tnch) Reflector for
Photoelectric Photometer
35 cm (36 Inchd Raflectos
J0em (12 incht Reflectos

20 am (8 inch) Rediactor
15 em 6 inchd Refractor

Sefar Tower Telescope
Flgating Zenith Telescope
SPECTROGRAPHS AND QTHERS

Specirohelioscope
Mongch:omatic Hellograph
Cotanageaph

K Ceronametar

Auroral Specirograph
Airgtow Spectrograph Type ¢
Aipglow Spectrograph Type 2
Airgiow Spectrograph Type 3
Photostectrlc Photomete
Braling Spectrograph
Mebatar Spectragraph

30¢em (12 inchl Coelostat
Fisheye Lens Camera for

Photographing the Sun
50¢m Schmidt Telescape

MEASURING APPARATUSES
Seif-Rocording Microphatometer
Plaie Stardardizing Spectiograph

for Seif-Recording Microphotometer

Spectia Comparater

Dansitometar for Astrographic Plate

Bilnk Compasiatet
Efsctronic isephelamete:

AT
T

fmyv. v 4’3599/
BA04

Ckayarna Astrophysical Dbservatory of the Tokyo Astronomical Observatary

Codaua Station of the Tokvo Astronomical Observatory
Tohyo Astronomicat Ubservatory

Ckayarns Astrophysical Observatory of the Tokya Astronomical Ohservatory
Tohoke University (Sendaly

Koran High School {Ashiva) and others

National Seience Museum (Tokvol aud others

Akashn Astronomical Museum

MNagaya Astrononucal Observatory

The efence Academy (Yokosukal and others

Gatoh Planetarivm & Astronomical Museum [Tokyo
Latitude Observatory (Mizusaws)

Tokys Astronoimical Observatery
Magnetic Observatory 1(Kakioka)
Norisura Corona Siation of the Takyo Aslronomical Observatory

2

Tokyo Astrononucal Gbservatory
Wrtgata toleersity

University of TokyoiKakighal
Toxys Astronomical Dhservatory

Dodalra Stating of the Tokyo Astronomical Observatory
Okayama Astrophysical Ghservatary of the Tokye Asironomical Observatory
Tokyo Astrononucal Chuservatory

The Maritime 3afety Agency Hydrographical Department
Dodaira Station of the Tokyo Astronarnical Observatory

Ghayarna Astraophysical Observatory of the Tokyo Astronomical Obuservatory

Tokyo Astronomical Qbservatory

i

1960

1662
15953
1964
19674
1964
1931

1960
1951
1956
1856
1939

1948
19449
19 505
1650
1961
1957
1957
1957
1960
1960
1963
1963
1955
1961

19641

13961
1563
1963
1957

friade Creadit AN gstropomical phatos by

Tr_t;;_ul Astrenomienl e rvad urs



NIKON PRODUCTS

Cameras & Lenses Fully Automaiic Single Lens Reflex.
Nikon F Standard
Nikon F Photomic pwith huilt-in exposure mieler)
Nikkorex F
WNixkorex Zoom 35
All Weather Camera . Nikonos
Hpwn Cine Cameras . Nikkorex Zoom 2, Mikkorsx SF
Photographing Lenses: Nikkor Interchangeable Lenses
Gine Lenses: Cine Nikkar & Cine Zoom Nikkar for Temm Cine Camera

Microscopes fMikon Biolowical Microscopas
MNikon Mang Microscope
Mikan School Microscopes
Nikon Steresscopic Microscopes
Mikan Invarted Micioscope (for metallographi: & blelogical microsconyl

Shadowgraphs Nikon Shadowgraghs
(Optical Comparatarsl
Cireutar screen 300mm bench type
35fmm flonr 1ype
A04mim floar tyne
Rectangular scraen A50mm = BH0mm foor, heavy duty tvoe

M.Isu“nl fns"umenls Mikan Autocollimaiars
Mikon Measurescope (Tool maker's Miarasaoss)
Micratester {Optical thicsnaess measyrarn
Optical Flat, Qotical Parallet
Gloss scales
MNikon Dioptornetdr (Vertexometer|

Special Purpose Lenses APQ-MkUor (photo-engraving lenseg)
Fax-Nikkar (Electro-fan lenses)
Pro-Nikkor (35mum fdm projecter lenses:
TV-Nikkor {Television camara lenses)
Niken VMideo Remote Dontrol
Fundus Camera

Surveylng Instruments Mikor Transit
Mikon Thaodohts

Nikan Titmng Levals
Mikan Agto Level

Bingtulars Nikan Binocutars
By lh, 2045, 735, 8. 30 Fa50,0:35

sikon Sparts Glass
Mhikan Biocular Telascapes

Spectaciss Mikan Speciacle Leases
Optical Glasses & Radiation Shielding Glasees
Rachation Periscopes & Hot Loll Microscope

=
= NIPPON KOGAKU K. K.
Nishikawa Bldg ., Nihonbasi, Tokyo, Japan. 272-3311

NIPPON KOGAKU{USAJINC. 111 Fifth Avenue, New York 3,N.Y..U.8 A, GR3-6750

NIKON AG. Limmattalstrasse 177, Zurich, Switzerlahd. 562690~ 1
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Manuiacturers of NIKON & MIKKOREX CAMERAS - NIKKOR LENSES - BINOCULARS - TELESCOPES - TRANSITS & | EVELS
MICROSCOPES « OPTICAL MEASURING INSTRUMENTS « 0811 HALMIC | FNSES - OPICAL GLASS
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