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Thank you very much lor your purchase ollhe Takahashi T$A·120 apochro· 

malic lefracto•. Your lirst view will show a color-free, hIgh contrast image 

wilh pin point stars, You are now ready to use your TSA both vIsually and fOi 

imaging. 

In order to use your TSA-120 to the limit of its capabilities, please read this 

Instruction manual carelully and familia.-Qe yoursell wilh all the features and 

functions of this Instrument. The TSA-120 has been inspected by factory 

technicians before shipment. 11 the instrument should need service, please 

contact you. local Takahaahi disuibulor fOIautho.ized service. 

I & WARNING I- , , 

NEVER TRY TO OBSERVE THE SUN THROUGH THIS 

~@1
TELESCOPE WITHOUT THE PROFESSIONALLY 

DESIGNED FILTER FOR THE PURPOSE OF SOLAR 

OBSERVING. DIRECT VIEWING OF THE SUN WILL 

CAUSE INSTANT BLINDNESS. KEEP THIS TELE­ tS 
SCOPE OUT OF THE REACH OF CHILDREN. COVER 

FINDERS WITH A SMALL SUN FILTER IF IT IS USED. 

I Lt. CAUTION I 
• The TSA·120 hu been collimated by tligtlly trained technicians. If you lael 

your instrument i. OUI of collimation, plene conlact your local distri bUlOf lor 

servIce. 

• Keep the len. cap on the TSA when nOl in u.e. Thle will h.lp prevenl dust 
from collecting on the surice of lhelens. 

• Should cle.nlng be necessary. please comaCl your local distributol before 
prOClleding for thIl correct Ploce<!ure lor cleaning thll lens surfacll. 

• Nevllr removet"'e lens celilrom the TSA. Do;ng so wlll void the 5-year war· 
ranty. If selVice Is needed, please contact your local distributOi. 
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Tilkahashi has designed a new triplet 

apochromat. This design places the ED ale­
ment in the middle position. The TSA de­ •

(1n~ 

, • , , 
sign reduces Cl)lo[ aborrillion(the halo in F 

and 9 lines) 10 1/3rd lhal of II fluorite 

apochromat. 
~. 

The TSA has biten designed to Imaging liP­

plications using II CCO, DSLR cameras when \used with Ihe TOA reducer and J5.Flanenel. 

The 3S-FI/ltlene. produce. 10 micron stars 
IICfOSli ~ 35mm photographic r..ld. whll.. the 

reducer produce. I flat field with 10 micron \ 
stars in (he middle. , I I, I 
The TSA_120 is the second in II 'lIries 01 • 

0 

I , 
-,... -G I ., ••

compact, color·free light wieght epochro­
~_",*,e-.malic refractors. 
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SPECIFICATIONS
II II
 

Effective Ape"ul' . 
Foelll Length . 

FOCll'Ratio . 
Focallenglh wilh reducer . 
Focal Ratio with 'edUGef . 

RelOvlng Power •.................................
 
Urniling MlIgMude , .
 

Ught Gathering Power . 

Image Circle with 35Ft,nenel .. 
Photographic Reid with 35Ftanene, ,.. 

Image Circle wilh Reducer , . 

Phologr.phic Field with Reducer . 

Diameter of Mein Tube ... 
Total length of Main Tube . 

Total length with lens shade relract&d 

Weight of Tube Assemblv
 
Ander Scope ,." ..
 

I' 

120mm 

900mm 

1: 7.S 

670mm 

1: 5.6 

097
M 

12.1 

293X 

d!40mm 

2.6" 

d!50mm 

4.2" 

125mm 

990mm 

713mmI2S") 

abt. 5.7~gI12.6Ibsl 

7x50mm 6.3" 
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II Attac ing he in er And T be Assem Iy 
11 

I you have purchased the TSA·120 as a se 

or purchased the finde and bracke, he 

finder and brae et have been shipped una ­

tached. Use the ollowi 9 nstructions to ,at­

tach and align the fi dar. 

Finder Bracet ­

Attach·ng the Fnder 

Place the finder brae et over 18' DNa holes Fi g. 2 
on the left s· e 0 he focuser ~md a,tt.ach 

he bracket with t'h All ,sc ews supplied 

wit 'he finde bra eke. Make certain that 

the screws are ightened sufificiently 0 aep 
he inder bracket ra oving he eb 

7 
misaligning t e II1der. 

Before ins'Brting Ihe find r ·nto he Inder 

bracket, LJ i 9 standard cellopha ne lapel 
flg-.3place a double aye 0 this t pe around the 

finder where the hree se screws locat,ed 

in ,he front of the finder bracket will co e 

into 

contact with the finder. This will hel'p pre­

vent the finder tube fro I being schratched 

by the screws. Loosen 11 from and rear 

finder brae at screws. Loosen. t11e ~ront and 

rear finder bracke screw and c refu Ily· ­

sert the finder into ti e racket while hold­
inghe finde'r as pa allel as possible to the 

tube assembly to (II ow the finder to be in­

serted and the screws to be trglhtened as Lock 'ut; 

evenly as possible. Doing is will a low the 

finde to be more easily aligned wi h the 

main opfcs. 

If a finder illuminator will e used, remov 
Fig.4the chromed cap screw located in front of 

eyepiece. Refer to Fig. 2 & 3. - 1 _ 

Alignment Scr,ew 

/
 

Aile wr@nChr
 
Tube holder . 

_ Cap Bol 
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•	 Attaching the Tube Assembly to 
the Mount 

Attach lhe lube holder to the mount using 

the 8mm Allen screwl luppl<ed wIth the 

tube hOlder .. Ihown in Fig. 4 Th' tube 

....mbty UI'I tn.n be plac:.d Wlto the tube 

holder and seeured Wllh the loc:k nUl after 

!he dtm IheI t\as been c:Iosed 0¥fJI the tube 

..-nbt,l. This tube holder '*' be !ned WIIh 
al TaUhnhl mounlS.1f ..tlo ~111lJ is DOe 

01 the u.... lhen the heavl8I duly the mount 

is !he belter it will be to Image. In !he case 
of the TSA·120, thil would be the Talulhashi 
EM-200 moun!. 

The corrett way 10 attach the tube holder 
to the mount is 10 use lh' Allen ~_ plO< 

v;cled with !he tube holder. Mill pIKing the 

tube assemblv into !he tube hokter, the next 

step is belancing. Rd'er 10 FisJ. 5. 

Now !hall the ins!rUmeflt hal M«I alIKhed 

to the mounl. it wi. be nK"Ury 10 bal­
,~ :he ~ in !he RA end !he Oec:. 

Th, firllllep il to d,mp Ih, R.A 'nd 
UO(;lemp !he Oec:. Hold the tube of the tele­

scope in the lVenl it is out of belance. Then, 
1000,n the tut» damp Ilightly 10 that the 
lube eln be mO\led WI either dirKtJon. Move 
the lube In either direction unlll it bal'ntes. 

When the tube il balanted, tighten the 
<10m, 

NexJ.1oo: I !he RA demp, end lighten the 
Dec. cIMlp. Undamp the wunter-weighl(l) 

and sJ;de lhem in "th.r direClJon until the 
pacUge .. belenl:ed. 

, , 
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• How To Relratt The lens Shade 
Th' l,n, Shade of Ihe TSA· 120 i, retract· 

able. When Ih' TSA-120 i, 10 b' trans· 

ported, IIU'C11he lens thade untit it ruUi 
on tM ring in'tlNed in the tube , ..emblv 
fOI tn.t purpo... Th' 'h'de cen b' 'I(­
tended when the TSA- 120 i. uMd, 

1. "-- the QP of the dew 1"-16 
2, I gal l'l till two \01;. S(:I-' 

1 Elltend the -... -"'tid. 
t.	 TI.n IN Ioc:blg 1(:1'_ In~ they ml" 
~ 

, 

..,
 
·c. 

..... 

(Caution) 
Remove the lent shade cap befOltl mow_Ill 

the ten, shade. The fit II tllJht If'OUlJh 10 
blow the lens stIBde cap oI'f olthe ... tNde 
and it alIowIlhe lens shede 10 move _ 

-. ­



• Compression Ring 
Remove the oculer adeptar cover after the 

locking ring has been loosened by turning 

it counter clockwise. Then, insen the de· 

sired ocular or 31.7(1 1/4"' diagonal into the 

adapter and tighten the ocular ring by turn­

ing it clocl:wtse. 

Fil 7 

• Connection the System Parts 

The adapters and the rings are provided on 

the visual back to connect various system 
pans. Carefully study the system chart in 

this book belore connecting any system 

parts. Connection of the ir'lCOfTect pIlrts mey 
prevent the telescope from coming to I 

shsrp focus or any 10000s at all. Refer to the 

Mg. 8 for a 8landafd connection. 

¢50,...... ~ Jt 1""" 
NUX 1.0 

Fil 8 



• Focusing 
Aher insening lhe ocular into the lelecope, 

it is nel:osSilry to al:hlove the bost possible 
locos. Remomber lhe atomsphere will limit 
the highest magnmcatioo that can be used 
on any given nighl. Using the lowest power 

ocular; focus the image and then inl:reaSil 
the magnilication by using shorter and 
shOl1e, local length ocul.rl ontillhe desired 
magniliclltion is reached This procedure 
IIl10ws lhe centering of llIl objeclat high 
magnification. Please I.miliarile yoursell 
with the following. 

• Focusing System 

The TSA·120 UleS ala<:!;-and·pinion locuser. 
ThIs locuser enables the observer to locus 
repidly. Turning the lOCUSElf clockwise will 
move the drawlube out, while turning the 
CO\Jr\ler·clockwise will movothe d,aWlube 
in. ReIer to Fig, 9. The optional Micro Edge 
Focuser IMEF·3] adds 7 10 1 fino locus lor 
line focusing at high magnification or for 
Imaging. 

Remove the lens shade cover and the alu­

minum plug from Ihe 31.1mm compression 
ring adapter, Insen the diagonal into the 
compression tlng adaptel. Carelullv tighten 
the compression ring until It begins to make 
conlllct with the barrel of diagonal. It is not 
necessary to overtighlen the ring to hold 
the diagonal. 

Then insert the ocular into the compression 
ring althe diagonal, repeating previous pro­
cess. Sa careful not to overtighten the com­
pression ring. 

Begin the focusing process by choosing a 
bright star in a covenient position. When 
you think that you have achieved the best 
focus, move the locuser inside end out51de 
01 what you think is the besl focus. This 
will confirm the critil:al procedure. 

Beginwilh a low power ocular and then pro­
ceed higher lind higher until the desired 
magnification hllS boen achieved. 

When bost focus et high magnifications has 

been achieved, the observer mly notice a 
bright and dim ring around the Slir. This is 

nOla defect but rathe' a diffraction pattern 
which is an indication of diffraction Ilmlled 
optics. 

FII 9
 

- 10­



Finder Alignment IIII========.O=J
 

~'::::::::::::::::::::~~:::::::~:::::::::::e:::;'m".",~
 
Before the finder is placed in the finder 
holder, use plastic clear tape and lape the 

finder with two layers to prevent the tube 

from being scratched by the front finder set 

screws. 

A finder Is a useful tool. It permits the pre· 

else centering of an object in HlIt field of 
view. The 6.3" field of view allows the ellsy 

centering 01 an object to be viewad Of pho­

tographed. 

The Takahashi finder uses an interrupted 
crossheir which is designed to allow the 

ellsy centering of an object to be photo· 

graphed or observed. The wide field of the 

finder makes the finding of an object easip.r, 

therefore, It is important that the finder and 

the telescoep be in alignment. The follow· 

ing procedlJre can be lJsed to align the 

finder. 

• Alignment Procedure 

1. Plece II low power eyepiece in the tele­
scope and cenler II bright star in II con­

venient part of the sky. Do not forget to 

engage the motor drive to keep the star 

centered. tf this procedlJre is done in day­

light, lJse an object that is at least one mile 

away. loosen Ihe lock nlJts on the finder 

bracket and slightly move the star to the 

center of the field lJsing the adjusting 

alignment screws. 

FII- 10 
2. Then use a higher magnification eye­

piece and repeallhe procedure by cen­

tering the object in the field of view of 

the telescope and then the finder. Con­

tinue this process until the highest pos­

sible magnification has been used. 

• AdjlJsting Screw ProcedlJre 

1. TlJrn all the lock nlJlS lJntil they reach the 
head of Ihe alignment screws. 

Fit 11 

"'HI .. F",ld of F.ndoc 

Fi c_ 12
Vi... F,.I<:! of T.I••c"". 
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2. In order to move he cmsshair in the di­
rection of the arrow, first loosen screw la) 
and tighten (push) "'Ie finder wi h screw 
tc). This procedure will move he crosshai 
in the desire direction, The top of the 
finder will move in he opposi e direction 
and the object will move in the direction 
of the smaller arrow. Refer 0 Fig.12. 

3.ln a similar fashion e direction 0 th 
movement of the finder is ade b ad­
justing he three screws. 

Learn the relafonship be een he move­
ment of he three adjusting screws. If the 
finder cannot be moved in the desired di­
rection, loosen the locking nuts. 

Reticle Illuminator (OptIonal] 
The 7x50mm finder has provision or an op­

ional reticle [lluminator. 

If an i1lumina or will be installed, remove he 

cap screw at the end of he finder and in­

stal the reticle illuminator. The illuminator 

makes the cen ering of dim objects easier. 

In order to turn he illuminator 0 , turn me 

knob clockwise. The knob will elie wh,en 

h illuminator turns on, As the knob is 

turned, the reticle will brighten. Adjust the 

knob to the desired brigh ness. Turn the 

knob counter-clockwise past the click 0 turn 

the illuminator off. Refer to Fig.13. 

Replacing Th·e Sa ery 
Before changing e b tteries in the illumi· 

na or, please be certain 0 tu n it 0 . Un­

screw the ba ery holder as shown in Fig.14. 

Remove the old batteries and insert new 

one after he have been wiped with a clean 

dry clot . Check the polarity of he ba er 

ies efore inserting hem into the holder. 

USB two silver [V76-PK] o equivalent bat­

eries. 

./Hold e knurled cap and urn 
y th battery case as arrowed 

Fig, 14 

o F 
F g.13 
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IIII 
Visua I App Ii cation s 

Dete mining Magnification 

The magnifica ion of any ocular used wi:th 

the telescope can be calcula ed by using the 

following fomura, 

(tocalleng h of elescope)
 
(foca.'1 length 0 an ocularl
 

Therefore, shorter focal leng h eyepieces 

wi produce hig er magnifica ion. During a 

night of good seel ng, he SA-120 ca n be 

use at up 0 100x per inch of aperture. 

Thes,e rare nights of exceptional seeing will 

reveal fine planetary filamen sand s all cr • 

er'ets on the moon. A the ower end, about 

10X per inch Or so will p oduce: br,eathtak~ 

ing wide field view of nebulae .and comets. 

Compression Ring Star D'agonal 

The 31.7 t1 1/4"} diagona'i prism's inserted 

into the compression ring adapter at the end 

of the focuser and tightened until it holds 

he dialgonal in place. T en the ocular can 

be inserted in 0 e compression ring 

adapter of the diagonal and tigh ening the 

compression to hold the ocular. 

•	 Lunar observation 

he oon is an ex,c,elle object for begin­

mus and advanced amateur astronome s as 

well. The emite Moon ca be viewed at 

about 50X, bu on cle,af night near full Moon, 

i is best to use a 58 green, 3 5 or variable 

polarizing firter to view the entire disk. 

Using h-ghermag meation during any Moon 

phase wHl al~ow he 0' server to see fine 

det iI such as ray structures, era e less nd 

small rilles. For this type of observation the 

filter is normal y removed because as t e 

magnifica 'on goes up, the image brightt19SS 

decreases. The ul,tra high contrast images 

produced y t.he TSA-120 will amaze the 

observer. 

In order for the observer to enjoy a va ria­

tion of magnified observation without 

roublesome attaching' and detaching 

oculars. 5-turret ocu~ar hoi er is op io ally 

avai ab e. Refer 0 e system chart. 

PIa netary 0 bservation 

The TSA- 120 is pa rticu la Iy suited for plan­
etary obs,ervation. The high con rast, very 

sharp images wilU reveal a wealth of plan­

etary detail,. 

In order to see his fine detail the night 

should be very steady. If the stars at the ze­

nith. wi, kle a good bit, the the pi :nets will 

look sharp at low magnification. When the 

star at he zenith is steady then high magni­

-13 ­
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fication can be used to reveal a weal the 

detail. Magnifications of 100x pe inch can 

be used. 

These nights of steady seeing will also pro­

duce fine images using a digital SLR or a 

35mm camera using Fuji Velvia slide film. 

Effective foea ra ·os in excess of f/l00 can 

be used. 

+Observa 'on of deep sky objects 

In general, observing deep sky obJec s e­

qui as a low power, wide field ocura r w Tc 

produces the maximum brightness. On the 

other hand, observing globular cluster and 

small neburae requires high magnification. 

This is particularly rue in oi ias wi h high 

sky brightness. igh magnification will help 

reduce he sky b ckgroun nd hence im­

prove the con rast necessary 0 view the 

object(sl. 

Astro Imaging 

Focusing is he most cri ieal e emen 0 

ma ing great as ro images. Once critical 0­

habe been achieved, then outs anding 

images can be made. I is a good practice 

o recheck critical JOCLa S befo e ima 9e is 

made, 

• _yepiece Projection lmag'ng 

When you want to make lunar or planetary 

images the TCA~4 is designed 0 rna e eye­

piece projection imaging easie a d versa­

tile. The TCA-4 will accept any akahashi LE 

31.7 (1 /4
1 '1 ocular and variable fea ure slid­

Ing tube gives the imager lati de in de er­

mining he size of he final image. 

-1 

• Seeing 

Highly magnified lunar or planetary ima ges 

can only be made when the seeing is very 

steady [excellen ]. 10 being the best seeing 

With a star at the zeni h no twinkling at all, 

If i is tNinkling rapidly, the seeing is between 

, to 4. If the twinkling is moderate this is 5~ 

6. I the star twinkles slowly to no twin lng, 

we have the 7 to 10 night. The less twinkle 

the b tter. 

Lh Cautions 
When ma ing high magn'ficafon im­
ages of th Maon and pI.anets, pay ca e­

ful a ention 0 balance. Rebalance the 
telescope when the object is placed in 

the cen er of the camera. 

If the telescope is moved to ana her 
je then rebalance i in he position 

in which the photos will be taken. Do 
no use the camera shutter; use the ~ha 

trick'! a black card place over the lens 

shade before the shu er;s se on bulb. 

.After the vibration has stopped, remove 
he ,I ck card for he duration of he 

photo, which wil normally be i sec­
onos. 

-




Accessories for Photo/Visual Application
 

.31.7{1 V.
N 

Compression Ring Diago­) 

nal and 50.8(n Mirror Diagonal 

Both of these d,egonels take up dlfferenl 

amounts of back focus, This is noted on the 

diagram. The 31.7{1 1/4-1 prism diagonal 

will require the focuser 10 be racked out fur­

ther. 

• 

Flc.16Fil- IS 

• 2X Barlow Lens 

This Barlow lens was origiNll1y designed lor 

lIle FS Seri" and it can be used for the TSA 
for visual use. This short Barlow can be used 
with lhe 31.7(1 1/4-) diagonal or 50.8t2-} 

mlffor diagonal. 

5O.I~T.-oJ, 
-1­

~.-

FIC_ 11 

- 15 ­
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• 5-Turrel Ocular Holder 

5·tunet Ocular Holder II II unique ocular 

holder mit ClIn attach ro.... different 31711 

1/4") ocular. 10 ...iew an object with fi.... dif­

ferent magnifreation. quickly by tull"llng the 

holder. Refer to F"~. 18.19 

-

f 'I- '1 

F,c. It 

• 35 Flarttener 

This flII~1 ~ specially cleligned to pr0.­

duce a flat fielcl for usa WIth. 35mm SLJt 

DSlR. ~ CCO CImCtB IX ~. It iI nec­
....ry clUll to.n. o-ner-OUI b1ck focul to 

UM the CA-35 (50.8}(21. 

foca;r Length _ 880mm 

focIl Ratio F: 7.3 

In'\Ilg. Circl ~ 40mm I 6O~ ~inal.dl 

, . ,.J 
f-

f- L 
QA-)5(50.J) 

-~ 
Fil 20 
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• Reducer 

This newly developlld reducer uses 2 multi­

coaled elements to produce e flel field with 

a laster local 'atio then the tn.5to 11S,6 The 
stars still rema,n under 20 microns. which 

make it uSBfullor CCO ~IS with ~1Ier 

chips. 

Foc.lJ LlIl'Iglh .••• 670mm 
Focal RallO F: 5.6 

Image Cirell ~ 50mm I 60% illuminated} 

~--
F'I 21 

• Camera Angle Adjuster (CAA) 

The Cam.,. ~~Bt.rlowsa cam­

era Of ocutar and ~ 10 be fOUl*' Jl50 
wrthout IoeI of loeu.. 
It dows the oaMr to be ptaced in a COl.... 

noent poMion or II allows 1M camera to be 

fllUt-' to property fr_lWllmagl w,lhout 

lou offOCUL 

This m~ wit fit the Tauhuh, "flK!ors 

with the 2.7' 10001Mr. 

-11­



• E~t.n~ED 1,5X 

Tne Extender-EO '.5X is n_ty deSIgned a 
two element extender, With .n EO gills 
beling used fOf one of !he element, thai w.­
a ..... !he foel/Iength of the TSA_l20 ta 
13SOmm, The Extender·EO 1 5X ....e•• 

SO.8mm12·' barrel thIt 'lows cetNI" ~ 

IdIpters la bel eniIy taken off or .tlXhed 

ta tM E~tendeJ·ED 1.5X. TlMIlongltf foetl 

lenglh will produce stunmng imeges of the 

Moon .nd pl.nets. A 35mm cemer. ceo 
be .«ached to the Extender·EO 1.5X with 
a 50.8 e~tenslon llJbe and wide T·ma...nt 

camera adapt". When It I. used with the 

35-Flallener, il p.ocuces. lI.t 44mm di•. 
circle for viS\lal. digi!lll SRL camerl ceo ap· 
pliclllons. 

• utanda. ED'.5~ 

· Foc,1 "~Ih 1350mm 
· Focll rltio l/113 
• ItMge circle <b 44mm 

OIJ+, 
IIOJ.... 0....._.,...'"~ED'U 

Fie 22 

~E01.u 

<XO_ 

F'e. 2l 

-11­



• CA-35 

, 

'- ­-- Fl. 24 

Ther, .r. two diHllrenl 35mm ume,. 
,dlpte, .'nia.ble tNt will .!low In SLR,; 

DSLR .nd ceo e.tnef. to be lnached 10 

IheTSA-l02. 

e. CA-35(SO.8){2-' fOf imaging. 

ReIer to FIG 23 L..J=_ 
b. CA-35(TSA.l021 for imaging with the 

FIC 2S 
ledu<:er.
 

Refel to Ag. 24
 

L..J=_
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• T-Mount & Wide Mount T·Adapters 

The T·mollnt adapt" i. UHd to allach the 
TCA-4 eveple<:e projectIOn a~pter lot high r )1-­
magnitieetion im.glllg With a digital SLR or 

lC... ·• ceo c:.mer.. of the Moon Ind planets. R._ 
riC 27

fer to rig 25. 

The Wide T.Mount c:.n be u"d for prime 

loc:u., reduc••. 35-fllllene. pholOllrlphy. 
Refer 10 Rg. 26. --­F,c 21
 

ThJr; vlnable ..,epieee prlljBctIon deoAte.­
tal:hes enilv ID the TSA fOl high ~ hlgh 

m'9mfieBbOfl pholOl of 1he surf.ee of 1he 
Moon ... pienet•. II c:.n t..-lwiah • film 

01 ceo eIlTlerl Refer to Fig. 27. 

50. ~ l.M{Ll Jt J a..- ""'- ­

u­ ----~--

""FiC 2t 

-,.­



EF-3 

The Micro Edge Focuser is an op ionally 

available 7 0 1 fine focus a acl1men that 

permits 7 t,o 1 fine focus For critical focus­

ing for imaging 0 high magnification. 

(Standard on U.S. Version.) 

Fig 30 

FQR-1 

FQR-1 is very cony ien device to attach 

and detach e finde quickly. Once it is set 

on the focuser housing, you ca attach and 

detach the finder quickly by l1umb turn 

screw. Thefinder afignment remains almas 

the same in doing so. This is optionary vail­

able. 

Fig.31 

Sun Observa ion 

Tile high quaHty optics of the TSA-120 will 

provide outstanding images 0 the Sun. It is 

best to use high qu Ii y glass filters or H­

alpha fit er. 

ever observe he s n direct y. This 

will cause instant blindness. Caver your 

finder with two layers of alumi ized ylar, 

or an opaque caver mder 0 allow he ob­

server to center the sun. 

~DA 
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Care & MaintenanceII	 II
 
•	 Before Anempting To Clean Your Optics, 

Contact Your Local Distributor For Pre­

cise Instruction Or Ad"ite On How To 

Proceed. 

•	 If the front lens of the objective has dust 

or dirt particles on it. use a large hand 

powered blower to remove the particles. 

Under no circumsl.ilnces should dust be 

removed by any other mean•• rubbing 
the surface will cause scratches. !I the 

lens must be cleaned, be cenain Ihal all 

dUSI and dirt particles have been re­

moved by using a blower. Then using 
cotlon swabs slightly moistened with 

cleaner dab the surfllCe, changing conon 

~bsoftllnuntillhe objective i_cleaned. 
If any questlonSllrise during this prOCilSS, 

Immediately contact YOl,J local distribu­

tor for help. Undel no circumstance. 

should the surface ever be rubbed. 

FI1-32
 

• REMEMBER, DO NOT USE ANY fORM 

OF CANNED AIR TO REMOVE THE PAR· 

TIClES. 

This product It very cold and could harm 

the front lens 01 the objective. Be certain 

thai lhe dew cap is removed before al­
lempting to clean the objective. Use the 

following procedure. if the 1T0fl1 and reilr 

sorlaces of the objective must be cleaned. 
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1.	 Remove the dew shield from lhe cell by 
turning it counler·c1ockwise In cue 01 
lhe dew Ihleld is relrllC1ablll, loosen the 
lock screws and remove it. 

2.	 Remove the screws that ettllch the ob· 
Jective to the cell. These are the shorter 
screws with the larger heads. Always 
keep one hand on the objective as these 
SCfewS ara removed to keep it from fall· 
ing. As you remove the objective cell, 
make two marks on the cell and base 10 
thlt it will be placed back in its original 
position alter cleaning. In the diagram the 
screws removed are called 'pulling 
screws'. 

3.	 After cleaning, allach the obj.ectiye a9aln 
to the base, aligning the marks made on 
both when the objectiYe cell was re, 
moved, tllhis is not done, the telescope 
wm not be property collimated. II yOl,J feel 
that you do not wish to do this proce­
dure, contact your distributor. They can 
do this procedure alld return the instru­
ment to you. 

00 not Iry to disassemble the lens cell 
lor the lens cleaning. It will be impo$slble 
10 collimate the objective without the 
special collimator. 

II the telescope is used in conditIon 01 

hIgh humidity, be certein that II is "ken 
indoors end dried 01,11 belore it is stored. 
II the dew hes not been dried end the in· 
sltumen! is stored, there will be a harm· 
ful residue left on the surlllces 01 the tele· 
scope. Leave the lens cap 011 until Ihe 
objective lens i$ totally dried. 

CONTACT YOUR LOCAL DISTRIBUTOR FOR 
PRECISE INSTRUCTIONS FOR CLEANING 
OR SEND IT TO THEM FOA CLEANING 
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• Reducer System Chert 
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