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The FSQ-106ED is a flet-field 1/5 imaging/
visyual astrograph; the successor Lo the leg-
endary F30-1086, employs @ modified ad-
vanced Patzval design of four elements in
4-group, two of which are ED (extra low dis-
persion) glazs to provide supericr color cor-
raction.
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B Improved Color Correctlon

As aresult of using to high parformancs ED
glass elements, and by positioning the a3
glemen! close to the G2 element, the FSQ-
106ED has dramatically improved correction
for color and spharical aberration. The new
design carracts color for over a wide rango
from the near ultra-violet to the near infra-
red, 400nm to 1000nm, which makes the
FS0-106ED the perfect imaging plateform.

B Improved lllumination

The new design increased the size of the
G3 glernent by 50% and placed it colosa to
the G2 elemant. The resull in an incraass in
fiedd illumination of 20% for a 35mm frame,
33% for & 70mm @ image circle and 34%
for the 88mm ¢ image eircle, a great im-
provement over tha standard Peteval design.
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B Impraved High Magnification

The new Extender-QE 1.6X was designed
to take advantage of the new capabilities of
the FSQ-106ED design. The new 50.8mm
(2"} five-element corrector, flattenar, and ex-
tender increases the focal length from
530mm 5 to §50mm T/E flavdesshy. The cor-
rection provided by the Extendor-OE allows
tha highest possible megnification 1o be
ugzd, The 30% increase in color correciion
provided by the Extender-QF praduces dif-
fraction limited images at high and low mag-
nification.

B Reducer-QE 0.73X
This newly dasignad /3.6 dedicated raducer
for the FSO-106ED is 2 4-element in 3-group

0.37X accessory, The Reduser-QE maintaing
the sama high level of color correstion and
field flatress produced by the FSQ-106ED
atits native §/5 focal ratio. It was designed
to be used with digital SLA's and CCD cam-
eras.

B Enhanced BAck Focus

The FSQ-106ED has been dasigned with &
back focus of 178mm. This enhanced back
focus will allow the imagar or obsarver to
use any combination of CCD camera, hina
viewsr or disgonal with their FSQ-108ED,
The standard accessories include a prime
focus tube, compression ring 50.8mm (2")
and 31.7mmi1 /4" adaplers for maximum
flexibility.

IO0M POSITION SFOT

———atwomm | Wavclangth
FRA-1MED with Dolmssderdy 1 QK(308] mieran)
l:.l:El:hl- 1 Chi== 2 8507 110008 :'1-1"‘-'4'-'22 CEQhmm (43600
(K}

= 4

FEQ=10950 wh Badue -GS & Hx

S LRGN

*

&

—_—

Fig. b

Page 4



It vou have purchased the TSA-102 as a set
or purchased the finder and bracket, the
finder and bracket have been shipped unat-
tached. Use the following instructions 1o at-
tach and align the findar.

W Attaching the Finder

Place the finder bracket over the twa holes
on the left side of the focussr and attach
the bracket with the Allen screws supplied
with the finder bracket. Make cernain that
Ihe serews ars fightened sufficiently to keep
the finder bracket from moving thereby
missaligning the finder.

Bafora inserting the finder inlo the finder
bracket, using standard cellophane tape,
place a double layer of this tape around the
finder whara the thrae sat ecrews located
in the tront of the finder bracket will come
into

contact with the finder. This will help pre-
vant the finder tube from beaing schratched
by the screws. Loosan the from and rear
finder brackat screws. Loosen the front and
raar finder brackat serews. Carafully inser
tha finder into tha bracket and hold the
finder as parallel as possible to the tube as-
sembly when the finder bracket screws are
tightened around the linder. This will make
alignment easier, Refer to Flg. 6 & 7.

if & finder illuminator will be used, remove
the chromead cap screw located in front of
ayepiace.

-8
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- Attaching The Finder And Tube Assembly

| e Finder And Tube Assemby |

T %50 Findor
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W Attaching the Tube Assembly to
The Equatorial Mount

The FSO-106ED uses the heavy-duly fo-
cuser unit, which makes the focuser portion
heavier. To make well balancing the tube
ass'y, the specizlly designed tube holder is
used and to attach the tube holder, an exira
plate is ysed between the tube holder and
the mount. Attach the plate on the mount
as showun in Fig.8. Then, attach the wba
holder an the plate using the Bmm Allen
sorews supplied with the tube holder, The
tube assembly can then be placed into the
tube holder and secured with the lock nut
aiter the calm shell has been closed over
the tube assembly. This tube holder can be
usad with all Tekzshashi mounis. IF astro im-
aging is ong of the uses, then the heavier
duty the mount, the better. In the case of
tha FS(-106ED, this would be Takahashi
EM-200 mount.

After placing the tube assembly into the
tube holder, the next step is balancing. Ra-
fer to Fig.9. Now that the lelescope has baen
attached to the mount, it will be necessary
10 balance the load in the R.A. and the Deac.
The first step is to clamp the R.A, and
unclamp the Dec. Hold the tube of the tela-
scopo in the ovent it is out of balance and
then loosend the tube clamp slightly so that
the tube can be moved in either direction.
Maovo tha tuba in either direction until it bal-
ancas, When the ube is balanced, tightan
the clamp.

MNext, loozen the RA, clamp and tighten the
Dec.clamp. Unclamp the caunter-weighis)
and slide them in either diraction until the
package is balanced.

Fig 10

Fig 11
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M Focusing

After inserting the ocular into the telescope,
it is necessary lo achieve the best possitle
focus, Remember the atmaosphare will limit
tha highest magnificetion that can be used
an any given night. Using the lowest power
ocular, focus the imaga and then increase
the magnification by using shorter and
shorter focal lenath oculars until the desired
megnification is reached. This procedure al-
lowws the centering of an objact at high mag-
nification. Please familarire yourself with the
following.

® Facusing System

The FSQ-106ED uses & rack-and-pinion fo-
cuser. This focuser anables the observer to
tocus repidly. Tuming tha focuser clockwise
will move the drawtube oul, while turning it
counter-clockwize will move the drawtube
in. Refer to Fig. 12.

This fogusar has Takahashi original 1/7 mi-
cro edge focuser built-in. Turning the small
knab clockwise or counter-clockwise can
achigve very fing focusing at high magnifi-
cation or far imaging.

Aemove the lens shade cover and the alu-
minum plug from the 31.7mm {125%) com-
pression ring adapter. Insart the diagonal
prism into the compression ring adapter,
Carefully tighten the compression ring until
it begins to made conlact with the barrel of
the diagonal prism. It is not necessary 10
overfighten the ring 1o held the diagonal
prims.

Then insert the ocular into the compression
ring of the diagonal prism, repeating previ-
ous process. Be careful not to overfighten
the compression ring.

New Page 1

Begine the focusing process by chooging a
bright star in a convenient position, When
you think that you have achioved the hest
focus, move the focuser inside and outside
of what you think is the best focus, This will
confirm tha crilical procedure.

Beqinwith & low power coular and then pro-
ceed higher and higher until the desirad
magnification has been achieved.

When the bast focus at high magnification
has been achieved, you may notice a bright
and dim ring around the star. This is not
defect but rather a diffraction patiern which
ig an indicatioin of diffraction limited opties,

Tha draw tube is coming out
whan the knab is turnad Foousar Clamp

counter-clockwisa. Fig 12
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@ Focuser Draw Tube Clamp

The focuser clamp is located on the under-
side of the locuser. It is the handle as shown
in Fig.13. Pulling it toward, the focus knob
lightens the clamp and pushing it forward
loosens it, It is nol necessary to pull the
clamp with force since a light pull is suffi-
cient 1o hold any load. Do not over tightlen
this clamp.

o .

Dirawe Tubs

Tighten

Loosen CAA Clamp
Fig. 13

- :
/N Caution

MNever lposan the four screws (M3
hexagon hole bolts) under any
ciremustances because these screws
haold the flat bearing. Should them are

loosened, tha focusar bacomes loose.

@ Camera Angle Adjuster

The FE0-106ED uses s newly designad cam-
era angle adjuster allows the focuser to turn
360R to properly position an imaging pack-
age or visual devica.

When the large locking ring is loosened, the
entire focusar can be rotatod to accomplish
this re-positioning. If a finder is rmounted and
a quick release bracket is used, the pack-
age can be rotaled and thon the finder ro.
attached. If a quick release bracket is not
uzed, be careful 1o keep the finder from run-
ning inlo the welescope.

Focusing Knod oo eer Clamp
Focusing Knob

1,7 migra focuser krob

Fig 14
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B Connection the System Parts

The adapters and the rings are provided on
the visual back 1o connect various system
parts. Carefully study the system chart in
this book before connecting any system
parts, Connection of the incorrect pars may
prevent the telescops from coming to a
sharp focus or any focus at all. Refer 1o the
Fig. 8 for a standard connection.

W Compression Ring

Remove the ocular adapter cover after the
locking ring has besen loosened by twuming
it counter clockwise, Than, insert the da-
gired ccular or 31.7 diagonal into the adaptar
and tighten tha ocular ring by turning it
clockwise.

Cornpressin Sing

50§ Extersion Tubelll EOE Ela=we=
k.

317 Deular Adaphsr

Couptng (5) LF Deularn
[ G
2 S0, MEIXATS MIS4X00 # 31 7mm
Fig. i3

W How To Retract The Lens Shade

The Lens Shade of the F5Q-106ED iz retract-
able. When the FSQ-106ED is 1o be trans-
ported, retract the lens shade until it rests
on the ring installed in the tube assembly
for that purposs. The shade can be ex-
tended when the FSQ-106ED is used,

1. Remove the cap of the dew shlald.

2. Loosan tha two lock scréws.

3. Extend the dew shield.

4, Turn the locking scrows until they make
cOntact.

[Caution]

Remove the lens shade cap before moving
the Lens shade, The fit is tight enough to
blow the lens shade cap off of the Lens
shade and it allows tha lens shade to move
Easien

- !2-.—
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| Accessories for Photo/Visual Application

B 31.7 Comprassion Ring Diagonal

and Mirror Diagonal ﬁ %
e

Both of thess dizgonals take up different =/
back focus, This is noled on the diagram. ]_
The 31.7 prism diagonal will require the fo- E = ;
cuser Lo be racked out further. | e

ot T

| i Lemglhs af light #Lengeh of light
- | pa-; 155 mm [ Ed.ﬂmm

ﬁ

Maror Diaganal 1.7 Prizm Diaganal
Fig. 22 Mg 23
H Extender-Q 1.6X (50.8)
The FSQ-106ED is z short focus photofvi-
sual astrograph. Nomtheless, dus (o tha very
high quadity of the optics, the instrument can
be usad for high magnification luner and
planatary obsarvalions. The Extender-Q Focal langth 850mm
1.6X (50.8] is designed lo increase the focal Focal ratio I8
length sutficiently to produce the highar Image circle d d4dimm
magnifications necessary for this type of
cbserving.
Coupling (TW} Extender O !.E.it (508

=B S03 Elemve 317 Qeular Adapter

H G

505 Oeufar Adzster 508 Extereion Tubel)

Caualing [5) LE Oeilars

Fig. 24
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W ZX Barlow Lens

This Barlow lens was originally designed for
the FS Series and it can be used for the TSA
for visual use. This short Barlow can be used
with the 1 1/4” diagonal or 2" mirror diago-
nal.

50 Deuilsr Adsster

New Page 1

508 Extession Tube(L]

CHI ]

CA-I250E)

508 Extonsicn Tube(L)

Counlng 5

-H

Wids T-inaunt

2X Barlow Lens

Adupter [DMII1.7)

Emender-Q 16X {50.0)

K B

Marror Diagonel Fig. 26

2% Barlow Lang

(18]

LE Cgulars

31,7 Dguler Adapler

Fig 27
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W Reducer-0QE 0.73X

This newly developed reducer usas 4 mulli- Focal length
coated slements to produce & flat fizld with Focal ratio
a faster focal ratio. The stars still remain as Image circle
small a5 uselul for CCD camaras with smialier

chips.

CA-25(SKYIN
Meduser GEO 73X Wide T=raunt Frren Carrmrs
Fig. 26
B CA-35 Wide T=maunt
There are three differsnt 35mm camera I 'E
adapters {CA-35) available that will allow an - + T
SLR/DSLR and CCD camera to be attached =7 =5=K180 |: (I
to the FSQ-106ED. | |
a. Prima focus -

= CA-35{50.8/2"] or CA-35 (TSA-102)
b. With the Reducer-QE 0.73X

> CA-35 (SKY-20) Widi T-wount I
¢ With the Extender-QE 1.6X

-= CA-35 (30.82M :
Rafar 1o Fig 28.31. CA-35(6D4)

h e CA-A5(TEA-102)

(FSO-106ED)
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B T-mount & Wide T-mount

The T-mount is used to connect to the TCA-
4 pyepiece projection adapter for high mag-
nification phatography and CCD images of
tha Moon and planets.

Reafar ta Fig. 32.

The Wide T-mount can be used for photo-
graphing with the prime focus the reducer,
and the extender.

Refer to Fig. 33.

¥
/N Caution

|f the connecting part of wide T-mount,
wide T-ring., and T-mount have
seratches or directs, a camera may nol
be attached correctly, This will cause
star images worse. [f the ster images
are taken unevenly or shifted, it is
cauzes by those mentioned in the
above. Take a good care before stiach-
ing & photographie set-up.

L

[

Cogling DT]  ERa#d-7
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i
TCA-4 T-mount 3hmm Camerz
Fig, 32
CA-35(50.60 Wide T=maunt Jamm Gamarn

Fig 33

M Prime Focus Bux, Ring

Prime Focus Aux. Ring, optionally available,
will be ezed whean tha Panlax 87 camera or
the mamiya 845 camera is altached, This
ting is mare rigid than a CA-35(50.8). So
when a heavy camera such as a digital SLR
camera ofr @ CCD is attached, this ring is
ugeful. Raefor to tha photefvisusl syetam
char. When you like to turm your camera
sttached 1o the ring, loosen the set the
serews by an Allen wranch,

e
& 1o

MamiyaGdd Camers

Adagter (Mamiyabd3)
Goupleg {TW)

Acaptor (Pentaxi i)
Fig. 34
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B TCA-4

This variable syepicce device sttaches gas-
ily to the FS0O-106ED for high quality and
high magnificalion photography of the sur-
face of the Moon and planets. It can be used

with a film, digital and CCD camera. Refer Sy .,J“,m
{o Fig, 35. \—‘

HHT ) ) ﬂm

M Digital camera Adaputer

LE-DCA is an adapter 1o attach your digital
SLR camera to FSQ-106ED. With the
eollamating method you can take lunar and
planetary images with your camera, using
Takahashi LE oculars excapl LE-50mm.

508 Deular Adeptir
| ' — ' 08 Sloave Desilar Adapbes LE=[3i A
1 i o0 ﬂ
500 Extenchon TubslL) Couplne 15) LE Qaular
el Fig 38
-3 =
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W FOR-1

FOR-1 is very convenianl device to allach
and detach the finder quickly, Once it is set
an the focuser housing, you cen attoch and
detach the finder quickly by thumb turn
sprew, The finder alignment remains almost
the same in doing so.

B CCD Camera

In general, a CCD camara can ba attached
by way of 31.7mm/50.8mm sleeve or T-
thread (d2mm P=0.75). A CCD camera
which can be attached by T-mount can be
attached to F5Q-106ED with @ combingtion
of CA-35 and Wide T-mount as same man-
ner for 35mm SLR/DSLA.

The FSQ-106ED has a long back focus
[178mmy), which will allow to attach various
photo set-ups.

New Page 1

Fig 37
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' System Chart —‘
B Photo/ Visual System Chart _Ji} “’E u- ”'-|__' J—“Eﬂ_ i E

B Couplingl TW{TRAI0003]

10, Goupling{DT )L TKAJ4001] ‘?G @ |L I

13. 50.8(2") sleave [TKROO113] == : . |"§"]
|4, Gouplne(SITTHAM §03] | i 2 _?sﬂi]_ o) .
|B. ReducerOE 0.732 [THAIE520] H! | | l i Tﬂ i
19, Yari ring [TRAJ1581]

30, CAIETSA-102) [TKA23201)

e 1 ﬁlﬂ ul g o
I'-O __ui | ﬁE_ ﬁg_:’iljﬂ_:‘l' mﬂi ug. sge o)

=

32, T-mount [KADOZ20] -~ [KADDZ2E]
43, Wide T-moune [KADD230] ~ [KAOOI3E]

34. 35mm camora

[
25, CAASIS0.8,/2") [TKAZI201] | — = " |
36 TCA-4 [TKADOZ D) l'UL — E — |
42, Adeprer{Mamiyabds] = s

43 Momiyebdl camers

26, Ooular adaster(31.7/1.257) i 3 "
47, Qoularidl,7/1.257)

211 Deuskae(27)

A0, Disgonal prismid1,7,71. 25" [THPOOSA1] 3 ' |
50 PortaxBi camera | i
| ﬂg

58, AdapterFentax?l

60, ExtendarD 18X [THADDSES] ;IF'__" .
T0. Coulsr adapter{50.8/27) [TKPZ7110) Pf‘- e of = ‘
TILE=tension tube(L) [TRPI1112] [fw § )]

4. Dizeonal mimor{50.8/ 2" [THADDS43]

5. Adapter MY 31 771,257 [TKADDI 1]

Bl. Prime fucus ringlFS0-108ED) [TKA1582] | “E [
86, COD camara — l..

....25.-
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W ExtanderQ 1.6X(50.8) System
Chart

8. Couplingl TWI[TKAIN003]

140, CouplingfDTITKAIF001]

13, 50.8(2") cloave [THPOO113]

14, Coupling{S)[TKAD0103]

4B, Ocular adapter(31.7/1257)

10, Ocular adapter{50.8,/2") [TKPZF110]
T1L Extoneion tubell) [TKPI1112])

New Page 1

® Optianal parts

32 T-mourt [KADO220] ~[KACO226]

31 Wide T-mount [KAGKIZ0]~[KADDEIE]
34, 3imm camara

45, CAIG50.8/2") [THAZI201]

38 TCA-4 [TKADO21DY

47. Deuler(31.7/1.257)

48 Ocular{2™)

il Extender(y 1.6% [THAD0585]

87, 31.7 2xBariow Lens [KADDS37]

74, Diagonal mirrorS08/2™) [TKAGDS43]
75 AdaptedDMI31.7/1.257) [THADO111]
88. CCD camera

—_ 9

“L[lﬁ

1 El
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W Raducer System Chart

4. Counling TWIITKAZ0D0]
1. CouplingDTH{TKAIE001]

1. 60,8(27) sleeve [TKPOO113]
14, Ceupling{ SITTHADD103]

46, Oculzr adsptar(31.7/1.257)

@ Optional parts a2l
18 Redurar0E 073X [KAIG580]

30, CAISISHYS0) [KAIE2M]

33, Wide T-mount [KADDZZ07~[KADDZIE]

34, 35mm camera

42 Adaptar{Mamiyafah)

43 Mamiya84E camera

47. Doular31,7/1.257)

10, Ogutar adepted SHY0.50.2/27) [KPIS110]
EE. CCD camara

- 2]‘.
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