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4 Feat urfest he Crux140Traveler
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Cr ux 1vr0. Taahoaprtnso ni <y gtemi, maok e poiwewhul e |l esisng
driving fogreacthsrt asitrn g darmieanewoaitmvheel met hod. This
all awsgh peagmpadthleitgoody wei gequat ot h.a l mo unt

Cr ux 1v¥r0. Thlasc kmloash, which provides gséecknteegdbdck
to be possible

Crux1vr0. Ti s <c aplaabplsee osfh otoitmen g o b gt psepetjdtTlintgaQiSh e
Cruxlvrb.am be usedziamutmamsduwmp GoTo satndacki ng functic
Usesrcaal sig@Tof unctiomseamwue andaphotoogmapgilbnl obj ects

situations waleirgnnmeret piod amot avail abl e
Cruxlvrb.am tbeansf drahea ke ei adatzoipmut hbyweumpl e operation
canre bused withoual pauwheed. flotr dbam dwat ching and i nse

Cr ux 1¥r0.s @ipsarianntea mechani cal pardc tamat edaemhbrgpatr tc |
upgraded separately.
Crux1vr0. Tuesleiaabrineo ni gr qeuaane dKor ea and pteppced mot o
Japaaorhetbd laintdy ridliitayh
Crux1vr0. Tsasdcvwdhlede and trackewgnpeffer mpasei ng th

mer i dlihdas | ows @ urteolgiuabdlieng regardless of the | ocat
Crux 1vr0. Tamamednstant contact surface and frictionse
temperat und acihoshigtesmoni.dn giela ewoo twheereqquat or i al mount

the perf é6Cmaxloa0.0Ti s not iohbhongeaebBadhbgeshuhéing fron
t emperfaltwateuati ons
Crux1v4r0. Thas a high payl oad compau.retd tt oc ainp emobuondty w ¢
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t 8 ppf lasasdiming the telescopebdaycem®d&ECt omb umas ngi s
s ur fwaictehcoouutnvted rgahd t he payil nardewpaetdob €l 3tKigeswehre n
attachoepst iammanht erowe i @gehmher a wi.t h ball head

C Crux1vr0. Tis esefeamebyaldvaxipemct udhnngbseevsaéaons
Al t hougguather iian tmedumdt 8khd¢ yc aimount-i mcdfr ¥t ren
VSD, FSQ@l-®6rh omwfalBeicntch RC telescope with a coolir

C Crux1v4mad i gt a piggybasks mowmas i anmimaéd equatoria
mouHt alUppohEismeapsbooting

C Adopthiamgno nirce djwe@axis0 Tvr. does not have many factors to cause
functional problems as it has a simple structure, shows consistent performance and is
durable. This allows the mount to have a long product life unless there were severe damages

_ from external factors.

C Crux1vr0. Ti s eqTi plgesSdh widkhesesnet bk mostpedffakl ent
mounansong al l

C Crux140 Tvr. reduces the periodic error using the P-motion control function of Titan TCS. T h i s
ensures the final p @rxiceaktideBer csethat emosnetof or
t hehort rfedecmstymu can take phwogwigdea pihfs ywo u hioruvt e st
mi n uit m-mBitocno r r etcrtd i@mi ntghe initial set wup

C Crux1vm.e®nt r calnlyabilnme and i%inyTaOhSEir €TaiS support s
Bl uetaonodtihKisoon t o be released)ntmieselremayenhiboonseme
which taf usemwhye updat e.

C TinTaCRccommoASCOBriver andthibhbDe&veonwietch i on

various astronomical software

ngms 4
_ sy 3
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5Product Det ai |l s
MourMtechani sm

Type: Getrynaem egymmatatzall muy mes i magr monirce greaeRrAs  a't
anbEC

RAdr iN@rmonicedge@®3SHGLLUMO 2A) driven bwi 8ah st epper mc
microstep driver.

DEGQGriNarmonicedeaer {I19PHE@WA) ven by a staepper motor
mi crostep driver.

Azi matdhustment: Fine aMBgwisltartelng of about 10

Al t iagadijdlest meah be a®AtusA9edd fr om

Payl a@aaduming the telescopeds centD&IC omfoumas agi s 5¢c
surfadene payWobbdous 8@&gn wlep gttha uiltfa3h ek go plt.i8oknga |

count eriwse idgtda c

Equaitaolr mou mtl we(iegxhctl:tuli8knggg h Ti &aTaQiS )

Pol ar Axi saVdii lgalnegt QH¥astPoBaeparatel y.

Operating t-8aPeeqrnaeelRegrdes

Par trso widdot or R&BB2, dUSIEI&®|, BPCpower connection cabl e
Warranty: 5 years of mechanism

(Cost is at the userbd6s expense i f defects were ca

Mot or drive system

Drive s)YAt enomt oraboldipps

B

DEMotor-aboutp@B$s5

Operagriema: Al moeti rantyhwdnentobraell d iitauddjeu s.t abl e
Recommehdetl sl ewam@g @0 eteidme s diakdreaalt hramnt e
| nput vol3t.Ager rmd&rVe

Godlo:Golo avail &bldehrlaotdh contr ol l er and PC.
War r adwyteyar sl edntprar t s

(Cost ithweaer 6s edkpfeewsetasecaus ed ubsyert'he faul t
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6 What 6s I ncludedOippni tPmeltBsox and

| # h-BoXx t e ms

Crux140 ({Trhaev ealpeprear ance problem of th)e casting par
Ti tTanS

PoMaster Adapter

Bulbl e | evel

5mnm-wr ench

M8x 10 MB8KXd 2, two each

6mm knob bol't

Card USB iMernoogrryams and Manual s

Mot or cabl e, RS232 cabl e, power cabl e, USB cabl e
HOBY®bservatory Stickers variety pack

Luxury EmbroiCdanxvrd®BagNdtori ncl gded in AS

Opti cPmaliSe®lsdepar ptely

We i gshhta(fdti a rile8t nem
1. KWstainless steel wei ght

Bal | head adapter

HOBYM Observatory V4



7 Mount Layout

10.

11.

12.

13.
14.

Adaptor SpecM8ixi2cahbQDo3n5 / M6x2_PCD35 / M5x2_PCD41
RA-DEGQ oust hmaipmart that containbBamwoi moPgeesi seend t wo
casting and pcorwedsetre ceolaetg anngth amswav é sctogl aogrtf i. o n s
Altitude adjustmamd!| é otk Ihadtsen when adjusting al
compl eti on.

Alitude adj ustademdk ekinlssebw tt iatnudd ec ount erchockwgsee to
altitude

Azi madhust momtl ocki ngilghlttesn tad tter azi muth adj ust me
and one in back.

Al t iadijdwest mekt handl e: a handle that uahdckechkhsfor
after adjusting.

Azi madhus kmepgutsh and pull to adjust azimuth.

We i ght /BsathakfaAdd apt er Mouat Bihn§s llBrodw sand can be equipr
wei ghtaft hoeradb aaldlapt er .

Mot or cabl ej aamimreedti btalre cradb|l e wi th one cabl e

Al t iadijdiest ment sulpelatal tapuéxh deigalrtyo u gahd j tulrsed me n't
support aubxliolcikartyh abtolmowesl Bampipoontally

Altitude adjust mentexdummdr tona hboil hea: lkaeay hilotd le¢ atshya t o
t he vhodnt uswedhi gh [ atituwcecegimwmisé o wu baandl liatz s dnei t h

mo u.nt

Alatz i mMad dfe x ibo lgno u n ttapnfgofri Rlgy at t achi ng ttohaefi theaendl e bo
mat chi nghad6e awinrhet eh

Mount base

PoMaster Adapter: Aat taadcaPMdeat etrhat can

HOBYM Observatory 8



8.

Di mensi ons

9lidzr G2NRAI £ a2dzy

of

t he

120mm

Mount

mm

B74
$54.50

32

17.50
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9 Pr

1.

10.

ecautions for Us e

I yofuor cmobulnt a | argmayamageegpeadtadr mohueatypl o ad
may vary depeensdiizneg oofn tthhei het bec ot pteeel edimadipes have
t hsame weight.

When ubsolatgsher than the swappleinegd oM8 tlmolttts@a nfdeyw gt h o
usenktyhe swneéeh the proper | engtnhay eéhd gtehhee phaoritts i s t o

pr ot ec thiamrgnotnh &y gteeaam

Adjust theianufttheode€ oosienng nhga nddeecfi bx y adwruesrndmg wi
ia tijghitiegd stbademagéhmrount

Do not supply more th@®C tlRke&/)specified voltage.
Pl ease refrain frioam unsaiungtas deofegexat®ssi ve moi stur

Since the drswvi,ompkttosqgue it o ftuhlel ys aufnedteyr sztoanned f un ct
Ti tTahS and carefully set it up at the initial set

Avoipd | ayeixncge ssshh ovtet mdneoptdr o p p.il mg tihte s,e tchaes easx i s may
benar the toot hhasrumdmicma ywdlaet decmaigadhegc r e aistes i n

accuyr.ac

Tri podsiesansdh ul d.bsep esdiualdlyypio dg e n egrad hhaywae thear r o w

angdemparasit teonomi cal use. We r eciognanle ntdr iuppaod.g an ¢
Do not | adbséenutdleeadj ust menmukbctbckwhbanddeusting the
|l oos#no much, tmeypoliafttleeaarxk isng

In case of wusing GoTo function frequewtloy, flrower
overheating. When operated at the highest speed f
performance of the motor due to the overheating.
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10How to SescbpeTel e
How to isEffuap Moideal

1. Set up a tripod on a f3i.r nh,eviealw BtYh ea dj @ artiepnogdn tlheeg st
pl ace one of the tripod luesgsnbgt blwked|the north or
south pol e.

2. MobuobbHhbeel (included #4n The CCraxt4d@r -imacsh a exlfad e
package) on the tripod. screwn atphe ®roux bb4mM Tr aveler
can be nmoonu natneydasr I paldasas it
a3 /-i8nbl.l t

HOBYM Observatory 11



5. After attaclhiongen ot he e7 Atrtisptoled j vgshhtaafntd wei ght . The

fixing hhaendrlieghotn stitdlree andwaid@glits s houl & ltdl weays blog tatm

altitude lndglusttanemat ch t h(EeA awesiihgaindde wei ght iatremsopt i on
di spl ayed omhe heursi et tloati tude. | f

yosil i ght dpwprheetasd of t he

equatadr nmdurht your |l eft ha
moviet o he target angle mor

8. Connmetton hehibtlaéhSot o t he
connecting jack on the rear
mounweéisght. shaft

6 Att able dovetail hol der .
M8 X10 and M8nXcll2u daerde i n t h
packag®ecure withBea suita
car evfhieln t i gvh thehniomg bol t
mounting tabs eemninkeett @Iing
headybma damaged

HOBYM Observatory 12



9Det er mitneel eesh@ppe dx i mat e
centenmmasaefThis is to mini

m

the equator during operat

10. Secure the telescope

hol der .

11Att able Pol eMaster. The
i ncl udepgad lna dshoe tnhoe rnee eids
foaseparate purchase. Pl
Pol eMaster' demainmetdr d ot i

e

12. Pl uTgi tiTaan$toh ep cawmedr ,y o u

are ready to go. The telesco
bteol |0 A h edaod @ é ialalwls T ihtdaS

Obj ec mXanuadalectEast > Syn
Usé;onounct|onthargetesagial
object you kTHhiotwanSs iObg etch e
menu. The teleseapetWwel |l mov
selected target. Then center

TCS6s keypad and sync.

HOBYM Observatory
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How to Bédt-AtdpmwMtonld e 3. Level the mount by adjust

usi nbgu bab lees e |
1Set up a tripod on a firm, level surface and

pl ace one of the tripod | th or
south pol e.

4. dhCrux140Traveheh haemahe3d/
screw taps on the bottom. An
mounted asha3/Agn baosl ti t

2. M@abobbdleefiedcl uded i n t
pack)ge the tripod.

HOBYM Observatory 14



5. Adjalkti theée adjws maecth7 Eenowrhee htangdghkef KrmadboMé s

the tM@ thohe small hole i beicommet erfrausptitesnr ogate the | ef
Al titude adj uastt nehneti @ doucakt onru t
moubhb find the proper positi

6. | nsperrov iMdlesdob o lithst o t he
M6hol es next to Meékenofbi xi n

bolctasmne mainms ewhielde operating
mo u.nt

8. Level supipbdig btlheevialj ust

the tripod's |l egs so that th
| ocatnest he c antegrp.rsdiihe s
GoTand Kirmg ac ctuhreaacayi nouft h
moumiaon-et ar anlti.gnme

e
<
L 4

’ —

J
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9. I nstals$haimsd weiight . The
weight should be | ocated far
mo u.nt

10. Mount the tel eslddmen and
TCS. The temesobtpehanmdd be
positioned as shown bel ow

HOBYM Observatory 16



11. Plug in therpawegr tandCdyaonugianrge altitude to | ow | at

Default position: 24A ~ 90
Low | at i5tAud-e 46 A

11 f you have a knob bolt att
AlAzi mut h mode, remove it.

12. The ipoediadlnldansiiompl e
i nst rsu oofrii tfah$ n -aazlitmma dhe
are as foll ows. Pl ease refer to the manual for
Ti tTahS f ord emaii @ fear mat i on

2Adjust the altitude adjustr
- Menw Sys>t eMount> Tizte the bolt head is centered inr

mode> Enter bel ow the | ogo.
-Menu > Sawe & E&dat > Entgr-
-Rest aflMi tTanS. \
-The telescope should be |
the pierorttch t he

-Poi nteltehsec atphee tdeauset

-I'n TihtfaihS Obj ect menu,
Manual > East > Sync
-Use GoTo function targ
obj ect w ouus ikrhgotTatn®
Object. memasr t el escope
the selected taogettaid

using TCSés keypad and 7.

Now yoobsenve awnyi Gdo,j ecP

HOBYM Observatory 17



3. Disassemble the bolt
using t he wrremnwdid.e

4 Gr athhe Wwaséd t heghrabt than
bodwi th the,riaght adgmudgt s
altitude to match the tw

7. Reassembl eebwlitndaedtei ng t
adjustment support auxiliary
not to overtighten.

™ E S §

5. Adjust the altitude
match the hole in the
support auxiliary bol't

HOBYM Observatory 18



8.
b

Il nsert t he -wroeng hp arntt oo ft hteh e
olt head to tighten it.

\ 45 \ \
‘\ \_\\ \
Wi

Ll

Use the altitwdeadgdjsust ment
he altitude.

L

knob

t

HOBYM Observatory

19



11Feat urTeist TalfS

Titan Telescope Control System (TCS) is compact but o
control system. Titan TCS comes with a |list of nearly
asrophotographers in its memory.

- List of Objects -
IAU-approved Star Name 240 items

New General Catalogue 7840 items
Messier Catalogue 110 items

IC (Index Catalogue) Objects 5386 items
Caldwell catalogue 109 items

Sharpless catalog 341 items

RCW 182 items

Gun 94 items

Barnard 174 items

1. Titan TCS equipped with controlling CPU (120MHz / 32bit) and 32bit CPU for communication and
user interface to secure the expandability

2. Titan TCS has a total of 5 megabytes of memory. It stores an embedded object list for GoTo,

3. Bluetooth and Wi-Fi (soon to be released) compatible, User may choose which to use by firmware
update.

4. Uses microstep (1/4 ~ 1/128): It controls the current and voltage according to the speed of the
motor, which results in maximum efficiency with less power consumption.

5. Voltage boost and current control up to 30V by internal self-boosting function: maximizes the power
of stepper motor and enables powerful and smooth driving.

6. Titan TCS supports LX200 compatible protocol, which makes it compatible with many kinds of
astronomical software.

7. Remote observation through built-in parking function
8. Compact Size of 88mm x 108mm x 35mm with high density PCB design.

9. Titan TCS is specialized for the harmonic gear mounts; all of the CRUX mounts can take
photographs without guide up to 400 ~ 500mm focal length by using Titan TCS PEC function.

10. Small graphic high-resolution OLED display: High resolution OLED to monitor the current
consumption of motor and various information on the current state of the mount. (1.69 "Diagonal
Size, 160X128 Pixels, Full Color)

11. Input power (12V / 3A): DC Adapter should be 12V/3A or have higher current.

HOBYM Observatory 20



12.

13.

14.

15.

16.

17.

Minimal power requirement for star tracking (0.5A ~ 0.7A).

USB port supports two virtual serial connection: can be directly connected to PC

Equipped with a small LED light indicating the guide situation in real time.

Built-in beeper notifies a job completion of the controller and allows a simple melody alarm function.
The guide port prevents electronical damage incurring from external surge using optocoupler.

The latest Titan TCS (HW Ver2.0) has a built-in camera shutter release that allows the user to
control the camera such as DLSR.

. The latest firmware has added the alt-azimuth mount mode to existing Titan TCS.

PEC OFF and guiding.-

HOBYM Observatory 21



12TitianTCS (V2) Quick Manual

Front View

Ring RA, DEC, DC12V

/ / Power Switch

Navigation Wheel

Parking & ——
Speed Volume

Up, Down, Left, Right
OLED Display

160 x 128 x 16bit Color

Enter &
Emergency Stop

Wheel

Antenna

HOBYM Observatory 22



Top View

Parking & Lifting RA, DEC, DC12V

in 15Pin HD D-Sub
Speed Volume Power Switch

Bottom View

DC Input i
12V 3A~4A Guide Port RS-232 yUsB Port Camera

LED & RJ-12 Dual Port USBType A siomn)

Pin Diameter: 2mm
Plug Diameter : 5.5mm
Barrel Outer Diameter: 6.3mm

HOBYM Observatory 23



Eject Hole

CR2032 Battery Tray
Use small slot head screwdriver

1. Direction Manipulation: Up
2. Menu selection
3. Numerical input

Rotation Wheel
1. Menu Selection

1. Direction 1. Direction
Manipulation: Manipulation:
Left Right

2. ltem selection 2. Item selection

Enter Key
1. Menu selection 1. Direction Manipulation: Down
2. Confirm Numerical Input 2. Menu selection

3. Confirm Operation Execution 3. Numerical input
4. Emergency Stop

HOBYM Observatory 24



Navigation Switch

Enter Key

Rotation Wheel
CCW : Upper menu
Left / CW : Lower menu

—> Right

Down

Volume Knob (Parking & Speed)

Parking
Switch off : Parking Mode
on : Tracking Mode
Slewing Speed
CCW : Decrease slewing speed
CW : Increase slewing speed

Power Switch (Toggle)
—» 1. Forward : Power Off
2. Backward : Power On

HOBYM Observatory 25



Date/Time Setup

Parking /
Speed Power
Switch

Power on (move to backward power switch)
The display turns on after a few seconds.

Turn volume knob until right end position.
Release parking & slewing speed up(100%)

Press the Enter key for more than 3 seconds.
Menu screen is displayed.

Select “System” Menu
using navigation wheel or Up/Down button.
Press "Enter" button.

Select “Date/Time” submenu in “System”.
Press "Enter" button to input Date/time.

After input your new local time, press “Enter” button.
New date & time will apply to TCS.
Also, you can cancel input using wheel rotate CCW 1 click.

Select “Telescope” menu using wheel or
up/down key, then press “Enter” button.
Telescope screen is appeared.

Observatory Location Setup

Parking /
Speed Power
Switch

Power on (move to backward power switch)
The display turns on after a few seconds.

Turn volume knob until right end position.
Release parking & slewing speed up(100%)

Press the Enter key for more than 3 seconds.
Menu screen is displayed.

Select “Observatory” Menu
using navigation wheel or Up/Down button.
Press "Enter" button.

Select “Location” submenu in “Observatory”.
Press "Enter" button to input new location.

After input your new location, press “Enter” button.
New location will apply to TCS.
Also, you can cancel input using wheel rotate CCW 1 click.

Input time zone information same way.
Select “Telescope” menu using wheel or

up/down key, then press “Enter” button.
Telescope screen is appeared.

HOBYM Observatory
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Start (Power on)

Parking /
Speed

Power
Switch

i

Finish (Power off)

Parking /
Speed

Power
Switch

Power on (move to backward power switch)
The display turns on after a few seconds.

Turn volume knob until right end position.
Release parking & slewing speed up(100%)

Move telescope using Navigation button.
Aim the stars you know well..
(You must know the star name)

Press the Enter key for more than 3 seconds.

Menu screen is displayed.

Select “Goto(Object)” Menu

using navigation wheel or Up/Down button.
Press "Enter" button.

Search & select the star name you aimed.

Goto/Sync/Cancel appeared.
Select “Sync”, then press "Enter" button.

Sync Complete, You can hear melody.
Select “Telescope” menu using wheel or

up/down key, then press “Enter” button.
Telescope screen is appeared.

Turn volume knob until left end switch off.
Wait until “Parking OK” message.

Power off (Move power switch to forward)
The display turns off immediately.

HOBYM Observatory
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Caution : Case is connected to DC-In GND.

When user make custom D-Sub cable,
the GND of the cable must be connected to the D-Sub shell.

DC-In DEC
11.GND
Frame GND 12.GND

CAUTI ON:

When user makespowdr filtesiest mneecessary to firs:

the Titan TCS i s pvwidpperulty ctommreed ionrg, ot her de
Titan TCS before turning on the power.

Il f the polarity of the power is reversed or
be tuonned

|l ncorrect power connections can cause seriou
Ti tTa@S vaesl| | as other devices connected to t he
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Menu Operation / Date & Time (1/3)

Top / Telescope

2017-10-11
09:01:02

RA
DEC

Quickly Rotate Wheel 1
turn -> Menu Mode

System

Guide speed
Batt Low V
Batt Over V
DC/A Limit
Date/Time

Up/Down Key

-> Highlight menu item

Menu Mode Select menu

RA
DEC

Telescope
> RA
DEC

> System
Operation
Harmonic

System
Operation

Up/Down Key
-> Highlight menu item

Center Key
-> Select menu

System > Date/Time Input new date & time

Date / Time

2016-09-23
10:50:45

Guide speed
Batt Low V
Batt Over V
DC/A Limit
>Date/Time

Input Menu has
cursor(under line)

Center Key
-> Select Sub-menu

Menu Operation / Date & Time (2/3)

Input new date & time

Date / Time

2016-09-23
10:5Q:45 }
A

h'--"

Left/Right Key
-> Move cursor

Input new date & time

Date / Time

~

(2017-09-23

}L10-50:45

Up/Down Key
-> Change value

Input new date & time Input new date & time

Date / Time

-

(2016-p9-23
~-10:50:45

Date / Time

2616-09-23
{10350:45

s’

-

Up/Down Key

Left/Right Key g |
- ange value

-> Move cursor

Write data to TCS

Guide speed
Batt Low V
Batt Over V
DC/A Limit
>Date/Time

Center Key Also, you can cancel input
-> Apply New Date/Time using wheel rotate CCW 1
& exit input menu click.
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Menu Operation / Date & Time (3/3)

Return to Telescope

Guide speed
Batt Low V

Batt Over V
DC/A Limit
>Date/Time

Up Key or Rotate Wheel CCW
-> Select upper menu

Return to Telescope

RA
DEC
> System
Operation
Harmonic

Center Key
-> Select menu

Return to Telescope

Guide speed
Batt Low V

Batt Over V
DC/A Limit
Date/Time

Center Key
-> Select Sub-menu

Return to Telescope

>Telescope
RA

DEC
System
Operation

Center Key
-> Select Telescope Menu

Menu Operation / RA Max Speed (1/3)

Top / Telescope

2017-10-11
09:01:02

RA
DEC

Quickly Rotate Wheel 1
turn -> Menu Mode

RA

Max Speed
Acc. Rate

Reverse

Up/Down Key
-> Highlight menu item

Menu Mode

Telescope
> RA
DEC
System
Operation

Up/Down Key
-> Highlight menu item

RA > Max Speed

>Max Speed
Acc. Rate

Reverse

Center Key
-> Select Sub-menu

Return to Telescope

Telescope
> RA
DEC

System
Operation

Up/Down Key
-> Highlight menu item

Top / Telescope

2017-10-11
09:01:02

RA
DEC

Telescope Menu

Input

Max Speed

+0500

Input Menu has
cursor{under line)
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Menu Operation / Date & Time (2/3)

Input Return to Top Menu

Telescope

Max Speed > RA

Guide speed
Batt Low V

1"-“\
#0500

~

DEC
System
Operation

Batt Over vV
DC/A Limit
>Date/Time

-

Left/Right Key Center Key Up/Down Key

-> Move cursor -> Apply New Date/Time -> Highlight menu item
& exit input menu

Return to Top Menu Save Setting Save Settings

Telescope Meridian
> RA Observatory
DEC

System

Operation

>Save, Exit

Up/Down Key Up/Down Key Up Key or Rotate Wheel CCW
-> Highlight menu item -> Highlight menu item -> Select upper menu

Menu Operation / Date & Time (3/3)
Save & Apply Settings Top / Telescope

2017-10-11

Save, Exit 09:01:02

> Yes <
Cancel RA
Factory DEC

Center Key
-> Save & Apply date
Return to "Telescope”

Up/Down Key
-> Select action item

HOBYM Observatory



Menu Operation / Save Settings (1/2)

Top Menu

Telescope

System
Operation

Up/Down Key

-> Highlight menu item

Save & Apply Settings

Save, Exit

> Yes <
Cancel
Factory

Up/Down Key
-> Select action item

Menu Mode

Meridian
Observatory
Goto(Object)

>Save
Help

Up/Down Key

-> Highlight menu item

Yes
-> Save new settings &
apply new settings.
But, some setting need
reboot

Cancel
-> Exit this menu

Factory
-> Factory Reset

This is used for technician.

Never use it if you are not
expert.

Menu Operation / Date & Time (2/2)

Save & Apply Settings

Save, Exit

> Yes <
Cancel
Factory

Up/Down Key
-> Select action item

Top / Telescope

2017-10-11
09:01:02

RA
DEC

Center Key
-> Save & Apply date
Return to “Telescope”

Save Settings

>Save, Exit

Up Key or Rotate Wheel CCW

-> Select upper menu

Top / Telescope

2017-10-11
09:01:02

RA
DEC

Center Key
-> Save & Apply date
Return to "Telescope”
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System Diagram (Typical)

SN\ USB

ST-4 Type

Guide Cable
ASCOM driver for TitanTCS BluetOOth or

RS232 or USB

TCS supports LX200 Protocol Subset.
However, some LX200-compatible ASCOM drivers are known
to have problems.

Therefore, we recommend using ASCOM driver for TitanTCS.

System Diagram (Bluetooth Guide Example)

Bluetooth

For guide ASCOM driver for TitanTCS

RS232 or USB

For telescope movement

ASCOM driver for TitanTCS support pulse guide protocol.
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System Diagram (USB Only Example)

USB

Guide command Telescope movement

ASCOM driver for TitanTCS

DC12V
Secondary DC-In

QE' @ 4.+12V

5.412v

N\ 14.GND

15.GND

or Be sure to connect

only single power source. Connector

Rate : 12V 2A

Primary DC-In
Center Pin : +12V

Quter Pin : GND
DC Jack Rate : 12V 3A

Caution :

The two DC inputs are connected each other inside the TCS.

Never connect multiple power to DC inputs. Multiple power will damage your system.
DC Jack below can be supplied with more current capacity.
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System Diagram (Camera shutter release)

For Conam
2 s smm  For Nikum

The shutter release cable that is connected to the camera can use the accessories of
"Pixel TW-283 Shutter Release".

Note: The connector to the TitanTCS is a 3.5 mm streo jack.

Time chart about interval timer

example case : single set, two cuts, wake up, stop mount

Wake up Exposure Wake up Exposure
Camera Signal Focus Focus Focus Focus

le ; ;
| Delay Exposure Interval Exposure

l€ / 1
T 5 sec

2 sec 2 sec
Start € |
+ 4 sec

Motor Stop Motor Restart
le . |
I Cut count = 1 Cut count = 2 I
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Pin map / Bottom View

: DC Input
L. 1.DC12V/3~4A
2.GND

Pin : 2mm
Plug Diameter : 5.5mm
Barrel Outer : 6.3mm

RJ-12 (6P6C)

RS-232 B
1.GND
2.NC

3.TX

4.RX

RJ-9 (4P4C)

RS-232 A
1.GND
2.NC

3.TX

4.RX

R1-9 (4P4C)
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13.

©oNoOM®WNPE

PR R RPRERRRERR
©O~NOUNWNERO

Frequently Asked Questions

t does not Tgmearyeeb eves évefal gueaeomsal i ty:

The cable of gurideeirckCghd i s not

The guide £€OuiBkpot

Theayl o a@RUWU¥Ys excecadendt emiwseingohtt properly used
Smoking nearby the mount

There is a sonmreetofhnbeawhereathe guide camera is
Seimg poor

The focus of thelgeuwmirde CCD is not

The guide star is too bright

The guide is too dark

.The guiideeo sdatdaadt hhge of the guide CCD.
.Thereowad itttl e motvheemeée nlkei Bmat ngn

.There was too muchemgwé dentc adubirmd i tom
.The guidewatxposlmoadg

.The gui dewasposshert

.Gui dsgpeed is too fast for the focal l ength

.Gui dsgpeed i s ttohéeosh odwl fagt h

.The | enpr obmat hoefmitrhrev egluei sdceo menad uf e k ¢ d
.The focal | engé he si€tso pthoeo gl uoi ndge
.The focal | engé he sitso pteoeo gsuhi odr et

What isafptahyel oad?

When GQRlkeXxiount i s appr otphre armsehlaoyd | | do sridietmhpteatnh e

t el esiceoopuent ed, the declination is completely paral
turneld ohffeheoft el ded ome sildchpad ermacpi eplee dElde

safe payload for the mount iessthepliogd thenh dbhen
i s off.

When the power is supplied, the torque ngaeyner ated
all ow addit hdtiasls hloadbdl ec onsidédafe p.ayl oad

When testinguruniddemaes t eloe spcroepveentt any unexpected c

What is the amoufAt of periodic error

The periodic emoaoiadf HOh ¢ eCcRolidhsne t a®f har moni ¢
gealrh heaseigh magni fi cat,i otnh eo bosbejrevcatt isoenesn éby t he e
wobbling about tShet wntrluep idtheirsf nuhcen | arpgeerri otdhiacn t
errodr EM2@Whi ch is abouwtheNdiggesndmavmoniageg®dr t he
mounsts that it hasa nharlgaeclplagdmaandgdmpafed hdonmblua t w
gener gplhot ogr aplhyr men inngo Wpteee suppo s iddddh oot i ng. When
taking a guided =sahmaxi mtumd d dives nvadargneeserho u.rlrth e

Ti tTah® aab udi Int PEC fTuhnec tdsoegna k édreo st a d voahnatrangoen i ¢
geawvount wusing PEC function in that it eliminates

ASCOM DfoORdUXeri es

The ASCOM Dri veTi tda&y$isg naevdalifloacbalne .be downl oaded fro
Dowmapdaget ddfOBY®bser vindmagyél ease upgrade the old f
the | atest version before using it.
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On a verytrkodld deaya stall or vibrational noi se whi l

mo v e.

- If the weatldAC i$ besl owadtmmemae @ rawe itgpbtduce t he
maxi mum mottoor asbpoeuetd 50 % | ©hneelc htaon intianli nbiwzradden t o t h
Pl ease HOBtYdMbtser viaft oygu cexpenmitadmame problem after
trying tnheentaiboonveed suggesti on

What tel escopes wé aicoduuen tmeorsiie ieglh t

- The Cruxl4dags awvell &@r,geb ptayil toaids r e ccoonumetnedrewdedtgoh tu s e
mount | ess than t he wheecno ntiméka dnegd. Ma @ ¥n i @edsda if re g
paylwialdl ensure the gbhkbsfpgemWhethot Dgrfaehyafe payl
sect itoheA®f f ord emarid s .

- The example below is the case of observing with a
Takah®Relirsacuoder FSQ106, Cassedewl-BO0Oel BEpsbpen u

160

GSO:-iBch RC tel esiBople memfl estss

Cel estron;i nMbdgahdnei:dt8 Cassegrain Telescope or | ess
Vi xen: -iVich,c B2 h@ded,r adot dres s

For astrophotography, use small eirsdeUiersed.pe becau

The guidepaoraph is

- Thercan be two major causes.

- The first i salwihgmnsd e tp glloaetefi dteHigma ki ght wehieg ht ,
pol ar alignment can be distorted aftersyou mount
recommended to i nsseatlhttebaesaopiacdcadamempao,.ceetdct oand
pol ar alignment

- The s eccaoshnesl wh erme etiihegg not good.

Since t hmeouwWhREIX no bhtaleskcleshsehs a maj or i nfluence on t
guality. O6ftdmg pwhhengui de agrthgprphrhescanbar devel
peatkpeak.

The mot akhisllee wi ng

- There canaheestwo

- The first i sIhpowerobilesuemsay occur due to the | ow v
insufficient DC adapter | ocagsha it 6D Co ra daa phe@w hlwa tt ther vy
capaoicthywrge the battery

- The second hies palyé¢ mad wei ght i,s reexccuwecd etdhe Ilnoaditso
mo u.nt

Even if the telescope is wwheanniat bhleameerctoutrreeended p
payl oad Wwie | owéarabert agwatybe DEC mounting surface

Abouthoalhdi ng torque of the motor

- There may be a possibility that the mount slips w
mount turns off. Thereforethedtt dlsegecpenmeefderde tyo |
the mount. Do not forcibly rotatd etche iaxis pofwetrha

may cause sever di tdlaa.ge to t he
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The mountéalths$ poder due. to the unbal ance

- The problem may berbmissseéehehéotaht system changes
rotatesauasred unbal ance in weight distribution. | f t
edge of the total system, the system may fall ove
tri pod ha&thdcedglseeas wi de as possible or use a hea\

Can it be used in the southern hemisphere sky?
- Manu> Observatory> Enter |l ongitudedasdalatitude>

Go Tios mrodci s e

1. Chewket her the targseytecstar is precisely

2. Check polar alignment

3. Checkheéirfeen iesrror message displayed on the TCS.
4, The geawasr aitnicoor rectl|l gyeseitngt the initial

The tel escoplewernmodvigerse wtnean sl ewi ng or GoTo

1. Check the date/time settings.

2. Checkolhdheo vlpotc ad e totnihrhmpe n.u

3. The t elaensd otphee t armuesbteasbtoavre btohteh hori zon whil e syn:¢
4. Check if there is an error message displayed on t
5 1 f the problemHPBYB®Bbsésyvatcony ac

When operatiegtastphkederoitgophh doattndhe mount (ddhes not

mot or stalled)

1. The motalrl ed cheeha wivtecwmd us eadt eorgper at ure drop

2. Lownput voltage

3. Three i s tweoi grutcdl ance. Mai ntain theiwmagi.ght bal anc

4, CheckAddel erati on s eWhteinngt hfeAcAcc.c .RaRaet]e. i s set too
operational | ower i ntce emadeismum speetd iaonngd accel er at

GoTo takes too much ti me.

For accurate pointing, it slows down near the tar
1. Ceck the current coordinate values from OLED.
2. Check whether the speed volume is at or near parl

3. Check the maximum speed setting.

Bad connection with the simulation programs.
- When conneasénigawidnpearsure t&32s e« adn ek Sdodiamat e

TCS.
The RB2 cable used by TCS is not a standard cabl e,
for each manufacturer. Be extremely careful

- Even tbnthbetors are the same shape, never use uni

pot emtri gplerfmanent damage to the TCS or PC.

1. Check the serial communication speed for TCS.
The default baud rate is 115, 200 byposu.r Ynmeue dcsani nc h a
the [ System] menu.
You can check the communSeraitdalonBBSleed at [ Hel p]
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2. Check USB, Bl uetooth and thet h@G@Mi psborftp dmCiSmb enr :  nun
Device Manager.

3. When connecting via Bluetootbuld Appeacoabrt i/ T
TCS

4, Confirm that communication prasbcohomiscall pcogdacr
Pl ease note that the setting method for each procg
provi dehdeolby ware distributer.

The time and |l ocation dooiot hmatsé¢ muwiat h omheroge & mof

1. Check tlyse odét tihe si mulation software: Some simul
to download the data such as time and | ocation of

2.1 f it ios scitf ftihceuldtatte/ ti me and observatory | ocati
TCS itseltf hmanmde sees doft ware.

3. TCS does hbe Bsseewter the time before 2017. Ther €
only after 2017 is availabl e.

Poor egwpied f or mance

1. Try to adjust the guide speed from the @Syglstem mer
l ength guiding, and increase the guide speed for

2 Check the status of the LED at the bottom of the
signal are arranged-, aRARA +, DEC +, DEC

3. Confirm whether atlHe LsEiDgn ale sgro nmdo tt.o

4, Make sure that the mount, telescope and guide scc
check by gently shaking the tip of the telescope

5. Trg turn off the PEC function. I n rare cases, t he

interfere.

Date and tsiameosemai ngained between power downs
- Open the battery tchabeern cef tohe epiREépéafthpavvaht er y.

CR 2032 Ilithium button celll

Normally, the battery shouldabe abhiet &apanbehé&se. mo
problem suddenltyhexpecen € dbdfadantery | ife ends, cont a
the sell er.

- I f the termaeadttidme are cleared each time the powe
battery tray bakkt avodssftaurrteh osre weerhaer causes may cCaé

- Ifhe probl @mepemoitstianprove, replace the 6RB2032 bu
battery, pleasefoefenstoutheonanbove

Whenhaeut omatic meridianredi pofupbobtogragshundesi
- Select Disabl e[ Megroimdi[ aMer Kk Idii mln]Menu.

- When disabling the meridian remevsnall fhactéebascap
this case, it is programmed to reject the GOTO co
i ne.

When it automatically stops with a melody sound wh

- The RA Auto Stop function is activated.
- Check the timeiamd Itwc atcicum azetlty cal cul ate the me
- Check the RA Auto Stop function.
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- Please checke tahte tnmeesshaog t.om of the screen

When TCS receives a command from Object / GOTO, the
moving.

- Chet ktei me and | ocation setting.

- The first star has to be synced and Object [/ GOTO
- Do not GOTO near the horizon.

PEC insedt uorf f but di mmed gr atyhde¢ clpdbayd@PECO appears in

- It is normal. I ndi cates that t hRE®ECr diumictd on i s
i nformation.

- I f there is no "PEC" indication, you cannot wuse t
traigni

Turning PEC on worsens the guide performance.

1. I n a case tthheellesadpen caused a slip after PEC tra
2.l n a case that the posi ttihoemtwas | ost due to the
3.l n a case that the power was turned off without

&
F
- RefreeshPEGQ Training. The PEC function uses newly t
- IfhREC function astombtactiVgtededo PEC Training e
data to operate PEC function.
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14Cr ux140Tr aveler

Crux140Traveler

MAIN SPEC

MECANICAL
SPEC

TiTaN TCS

Techni cal

Dat a

ITEM Specificati on
Type German Equatorial Mount
Azimuth Adjustments +10°
Elevation Adjustments 5°t0 90 °
Weight (without counterweight) 3 kg (without Titan TCS)
Counterweights 1.8 kg

Optimal Loading Capacity without
Counterweights

8 kg (The position of 50mm from DEC head)

Maximum Loading Capacity with
Counterweights

13 kg (The position of 50mm from DEC head)

Operating Voltage

12v DC

Tube mountings

M8 & M6 screws (PCD 35mm)

R.A. Reduction Gear

SSHG-14-100-2A or Equivalent

DEC. Reduction Gear

SSHG-14-100-2A or Equivalent

Final Reduction Gear Backlash

Almost zero

P-motion

+ 25" wW/PEC 8"

High Speed Mode

800x the sidereal rate (12V DC)

Computerized-GoTo

Ball Head Base

Weight shaft (18mm DIA)

1.8 g Counterweight

Dimension

88mm x 108mm x 35mm

RA Stepping Motor

50:1 reduction geared PM Stepper motor 48step

Dec Stepping Motor

50:1 reduction geared PM Stepper motor 48step

RA total output PPS

355pps

Dec total output PPS

355pps

Flexible micro step con trol

Tracking : 1/128 | Microstep Slewing : 1/4

Maximum Slewing Speed

800x the sidereal rate (12V/3A DC)

Time-Lapse Mode

0.1x ~

Az-Alt Mode

Easy to set up and GoTo without polar alignment

PEC Function

P-motion control under +8"

Object Database

NGC, IC, M, Planet, etc. over 14,000 items

OLED Color Display

1.69" Diagonal Size, 160X128 Pixels

Tracking current sinking

12V /0.5~0.8A

Max speed Slewing current sinking

12v/1.5~3A

Wireless Control

Bluetooth/WiFi module

Vario us Port

RS232, USB, Guider port, Camera shutter release
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15Photographs taken usi

Crux140Traveler/ WO Redcat51/ QHY247/ QHY5L | Guiding/D
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