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4 Feat vurfest he Crux140Traveler

C

(@]
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(@] (@] (@] (@]

(@]

(@]

Cr ux 1¥r0. Taahoaprtnso n i cy sgtewdmi, mdook e poivewhul e |l @sisng
driving f ogrceacthenrt asit bt ¢ &4 mieac ewoamvh e el met hod. Thi s
all awsgh pagmpadtehlieitpoody wei geguat ot h.al mo unt
Crux1wr0. Thas no backl ash, which pr ovsiedceosn dg ugiucikd f e
to be possible

Crux1wvr0. Ti s c apaabplsee osfh eteitnen g g b fshpeenegd T h t TadhS .
Cruxl1lwrb.am be useaziamutamamduwmp GoTo sand tracking fun
Us est aal ssie @oTof unct iommseamve andaphobaogmap il objects

situations waleirgen mehnet piod amrot availabl e
Cr ux 1¥r0. Tctarna rbsef dramhe e eiabattzoipmut hbyws umpl e operati on
can be used withosobuspeedvefror Ihti rcdawat chi ng and i nse

Cr ux 1¥4r0.s €ipsarianteadl mechani cal pardgc tamat ed ach rparitc
upgraded separately.
Crux 1vr0. Tueleidaabrineo ni pcr gelacne dKor ea and prtegpypd evd imot o
Jamborhsetbd laintdy ridliitah
Crux1vr0. Tsalsdvadhlede and trackéwngn pefrfer mmassei ng th

mer i diiham al | owsutao grueildiianbgl er egar dl ess of the | ocat
Crux 14r0. Tmaamadrastnant contact surface and friction:
temperatun d acthosmatresnoni.dnlgielaewoo twheruat ori al mount

the perf oCrmaxnlode0. oTi s not iolidngakaedklbysiuheing fror
t emptewufabuct uati ons
Crux14r0. Thas a high payl oad conmpoaunrtd tt a atfh enolundy w
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t 8 pf lassddming the telescopeds cenbEC mbumisBegi s
s ur fvaictehcoouutmtee rg htasnd t he pawlilco adp etden b 2Klgeswehre n
attachoepst immannt erowee i gahmer a wi.th ball head

C Crux1vr0. Tis esefmesmebyalvaxipendctudinngbeeev.ataons
Al t houghuather iiadn totdadti g hs3kagnd aimtount-i mckfractor
(Vixen VSD,a -k8Qh0&pfalBeacntch RC telescope with a co

C Crux1vm.a¥ i gt a piggybasgta&s nfowmct i onxmil zead eaqwatadri a
moustt al sot deipgpeampts® oot i ng

C Adopthiamgno nirce dyue@raxi40 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 eqliitgag@®dh whdtkheenet bk mostpedtfalkl ent
mounanmnong all

C Crux140 Tvr. reduces the periodic error using the P-motion control function of Titan TCS. T h i s
ensures the final b e x ic exbddcBier ¢ ® e T hvearl aifieo snw,to f or
t hehort redecamstyonu can t ake paroguwigdeapihfs ywiu hiorute st
mi nuit e-mBt icom r etcrtd i@i ntghe i nitial set up

C Crux1¥m.sedntr alnlyabiime and intylaQiSEirtdanS supports
Bl uetaonodihfisoon t o be releasednthieset emayeoakooseme
which taf usmwhye updat e.

C TitTam&AccommoASCOBIri ver andt hBbhbtDed veo nwietch i on

various astronomical softwar e

s ¥

L sy b
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5Product Det ai |l s
MourMte chani sm

Type: Getrynaen egyptdiatzalmuy s i magr monirce dylecadRrAs  a't
anbBbEC

RADdr iNHermonice d@e@e3HGILMO0O_2A) driven bwi gah stepper m
microstep driver.

DEGQGriNermonicedeaer {199HE@R) ven by a staepper mot or
microstep driver.

Azi madjhust ment: Fine aAajvuasitinente of about 10

Al t iadijduest mean be a&AtwsA9edDd fr om

Payl aaduming the telescopebs cenbDEE€ mbumbabsBgi s 5¢
surfadehe payWiothbdout &8Gaggn wlep atha uilif3h ek go plt. i8cknga |
count erivse iagthttac hed

Equaitaolr moumtl we(iegxhctl :tu i@ &nggg h i &Ta@iS )

Pol ar Axi saVdii lgalmegt QH¥Wa st Pawoddepar at el y.

Operating t-2tpeenrtaagsel@egrst®Es

Par trsowiddot or R8BB2, dJSMBlaebIDE€Epower connection cable
Warranty: 5 years of mechanism

(Cost is at the userds expense i)f defects were c:

Mot or drive system

Drive sRAt emmt orabodFpps
DEQMot or-aboutp@Bs$5

Operadriemagg: Al most any,whet @l tniittalldeuw.d ralbd e
Recommehdetl sl ewadamh@g&@sOp eteidne s sfiadsereera It hraant e
l nput vol3tAdger: marVe

Golo:Gdloavai |l abflred ndeatnkd control l er and PC.
War r a3wyteyar sl eodntprar t s

(Cost tilesetr 6s ebdkeofeenswtesea us ed ubsyert'hye f aul t
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6 What 6s I ncludedOippni tPmeeltBsox and

|l 1 h-Box t ems

CruxTaa@v@lher appearance problem of the casting pat
Ti tTaS

PoMaster Adapter

Bubble | evel

5mnL-wr ench

M8x10 and M8X12, two each

6mm knob bol't

Card USB iMPernobogrryams and Manual s

Mot or cabl e, RS232 calmlbé,e power <cabl e, USB
HOBY®bservatory Stickers variety pack
Luxury EmbroiCdexyrdBwdldtrori ncl yded in AS

Opti cPmaliSel d separately

We i gshhta(fdti a rile8t n@m
1. ®Wstainless steel weight

Bal | head adapter

HOBYM Observatory V4



7 Mount Layout

10.

11.

12.

13.
14.

Adap$Smwmeci f:i cM@x2nPCD35 / M6x2_PCD35 / M5x2_PCD41
RA-DEQoust hmgaipnart that containlBat wonimd’trgeecarsand t w
casting and poawvedichre ceo aetgianngth aauv av e sctogoo@tf i. on s
Altitude adjuastimemdl!| d otck Inwmdadsen when adjusting al
compl etion.

Al titude adj usculnoecnktwikeneplbtt datduddvec ount erchocé&wsee t o
altitude

Azi madjhust méwmtl ocki ngilgblttes tdadjuatmmath one in |
and one in back.

Al t iadadujdees it mekt handl e: a handle that wunlocks befor
after adjusting.

Azi madjhustkmepgtsh and pull to adjust azimuth.

Wei ght /Bsathafaadd apt er Mduast:BihngskBroew and can be equi pj}
wei ght shhadad oadabpatlidr .

Mot or cabl ej a&aménnneecctti otnhe mot or .cabl e with one cab
Al t iddujdueest ment s ulpmplatrdl tapuéxh edtitabrtyo u qatd j tulse me n't
support auwxiolcikartyhabtolmoeesd bap.ppohsailty

Altitude adjustmentxsuppoi onaitxili amy hlpdblet t hat me
t he vwhoelnt usedthi gh | atituwegicomse wwu daad Hatz & the t

mo u.nt

Alatz i mMad dfe x ibo lgno u n ttapnfgofri Rlgy at t achi ng ttolmd tleandl e bo
mat chi nghdée awinrher hol e.

Mount base

PoMaster Adapter: Aant taadcaRdddeet et hat can

HOBYM Observatory 8



Di mensions of t he Mount

120mm

mm

9ljdz G2NRAI £ a2dzy

32
17.50

@74
$54.50
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9Precautions for Us e

1.

10.

I f fyomrucmiobulnyt a | ar gmayeaeimagkeepuwrsdtadr nolueatypl oad
may vary depending on the nsitzhe ofatseehd htadpbescbpee
t h#ame weight.

When ubsoilatgsher than the supplied M8 boltsangay atte
usenktywe swihéh the proper | engtma.y aniagtehee pbhaaltts i s t c
pr ot ec thiamgnotnh £y sgteeam

Adjust theiaftthenundkoosienngi nhganfdbleecf bky adjusting wi
ia tijghitnegd saademagé hmount

Do not supply moreot h@@@th2aV)speci fied
Pl ease refrain fricam umnungadee eofeqarxadegssi ve moi stur

Since the drstvriamgckeosque t 9 ftilel ysadreder sztoanred f unc
Ti tTahS and carefully set it up at the initial set

Avoi d a@xpd gsstigvied mdiepntdr op p.il mg tihtes,e tchaeseasxi s may
benar the t oot hharumd micoa ydlaaet Mexgmaigadhegc r eastes i n
accur.ac

Tr i podsiesansdh opul d.bosep esctiualdifyyprodgener al h pva® thag m apvhy
angdemparast tenomi cal use. We recommend using an

Do not | adbsénudkeadjustmenmutbcWheéandtdpepusting t he
l oos#etno much, timay polaafttleaarxk isn g

I n case of wusing GoTo function frequently, |l ower
overheating. When operated at the highest speed f
performancer odué¢ heo mohe over heating.

HOBYM Observatory 10



10How to Set Up Tel escope
How to isEguapdMoideal

1. Set up a tripod on a f3i.r meviedwhgh esdijr df satcien ga ntdh e t
pl ace one of t het hter inpoordt hlueogranbgu hvleer d |
south pol e.

2. MobobbBbEeel (included #Un The Craxéefter -imash & ednnad e
package) on the tripod. screwn atphe ®rouxlodm Traveler
can be noonunatneydasr | paldasas it
a3/-i8nbl.lt

HOBYM Observatory 11
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5. After attaching to t he Attrtiaphoed ,welhiaphste nwe ihght . The
fixing handle on tthéderi ghwtigihde sdmd | adtjdl sways blod t atm
altitude kmdghisttanemat ch t h(eA awesihgehfmtide wei ght iatreemsopti on
di spl ayed otnheheatsildat ittoude. | f

yosil i ght dpwprhteetasd of t he
equatadr maurht your | eft h
movieto t he target angl e

8. Connmatton hc&hibtfaéhSof o t he
connecting jack on the rear
mounweéisght. shaft

6 Attt atle dovetail hol der .
M8 X10 and M8nXcll2u daerde i n t h
packag®ecure withBea suita
car ewfhieln t i gvh teédhdiomg bol t
mounting tabs econhlkeeti eind
head bmydamaged

HOBYM Observatory 12



9. Detertmlnes aghpee Oxi mat e
centenassefThis is to minim
the equator during operat

10. Secure the teléscope
hol der .

11Att able Pol eMaster. The
i ncludepgpladkadgsoe t here is
foaseparate purchase. Pl e
Pol eMaster' demaintuatdr d otri

12. Pl uTgi tiTa@n$ toh e cawmedr ,y o u

are ready to go. The telesco
bel iosv hegded H ens (T ihtdaOnS

tto the ovet a

Obj ect menu, select Manual >

Us&oTfounctionthargetéesngi al
object you khiotwaOhss iObg etche
menu. The teleseapet wel l mo v
selected target. Then center
TCS6s keypad and sync.

HOBYM Observatory

13



How t o Bét-AdlipmMohd e 3. Level the mount by adjust

usi nbgu bald leev e |
1. Set up a tripod on a firm, level

pl ace one of the tripod I
south pol e.

surface and
4 - th or

4. The Crux140Tr-iarweeH efre malse a
screw taps on the bottom. An
mount ed ashadX/Agn bdosl ti t

2. Mabobbleefiedcl uded i n t
pack)oge t he tripod.

K\\\W\O% ) m )

HOBYM Observatory 14



5. Adjalsti thde adf os mmeéentir Kencoborhee heangdghkef Kk rhabo M6 s

the tM§ thohe small hole i hstcdiemt erfrauspptesnr ngate the | ef
Al ti tude adj uastt niehneti & doucakt omru t
moubhb find the proper positi

6 . | nsperrotv iMédeadobbo lithst o t he
M6hol es next t o M@ken ofbi xi n
bolctasnemdinms ewhielde operating
mo u.nt

8. Level suppbgbtdlrearl ust

the tripod's |l egs so that th
| ocatnest he cehte@mp.rsaMed s

Go Tand Kirnmg a c ctuhreaacayl houft h
mouwmiaonetar alignment.

HOBYM Observatory 15



9. Il nst al ¢ h dafmtel weii ghhtt . The
weight should be | ocated far
mo u.nt

10. Mount the telesl¢amem and
TCS. The temesobpshantd be
positioned as shown bel ow

HOBYM Observatory 16



11. Plug in the power andhywnwyiarge arleaaddywdteo tgo.l ow | at

Default position: 24A ~ 90
Low |l atitude: 5A ~ 46A

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

12. The imoesdialildansiiaormp | e
i nst rsdf ofrii tdath$ n -aazlitmma de
are as foll ows. Pl ease refer to the manual for
Ti tTah'S f ordemaii & fea@r mat i on

2. Adjalsti theée adjust ment kn
-Men > Syst eMount> Pizie the bolt head is centered i:i

mode> Enter bel ow the | o0ogo.

+ |

-Menu > Save > Save & Eri
-Rest alMi tTathS. !
-The telescope should b |
the pier to the north
-Poi nteltehsec dphee edauset

-l n TihtfanS Obj ect menu,
Manual > East > Sync

-Use GoTo function targ:g¢
object you khiotWwahssi ng
Obj ect. nmlelmeuw t el escope
the selected targeatgetT
using TCSdés keypad and

Now yoobeanve awnsyi Gaio. ec?

HOBYM Observatory 17



3. Di sassemble the bolt ¢
using the provided wrenct

6. Check all holes to be mat

4 Gr aabhe Wwasé@ thegrabtthen
bodwi th the,riaghkt aldadnmdt s
altitude to match the twc

7. Reassembleebwnpltnsedei ng t
adjustment support auxiliar)
not to overtighten.

™ E S §

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

HOBYM Observatory 18



8. Insert the-wremghparntt ooft htehe L
bolt head to tighten it.

\EA \ \
‘\ \_\\ \
Wi

Ll

9. Use the altitude adjustment knob to adjust
the altitude.

HOBYM Observatory 19



11Feat urleist TS

Titan Telescope Control System (TCS) is compact

control system. Titan TCS comes with a |list of
astrophotographers in its memory.

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

10.

11.

- List of Objects -

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

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

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

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.

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.

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

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

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.

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)

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

HOBYM Observatory 20
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12.

13.

14.

15.

16.

17.

18.

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.

History

.,REC ON, a_l

HOBYM Observatory 2 1



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 pa DEC, DC12V

Ring 15Pin HD D-Sub
Speed Volume Power Switch

Bottom View

DC Input

12V 3A~4A Guide Port RS-232 ysB Port ggrrxra
LED &RIALS Dl Port fysp Typeh S‘treo Jack

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

HOBYM Observatory 23



CR2032 Battery Tray Eject Hole
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. Item 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

27



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 makes/ modi fiitesi st hnee cpeoswsearr yl itnoe ,f i r s
the Titan TCS is properly turned on, without
Titan TCS befor @gotwenrning on the

|l f the polarity of the power is reversed or
be tuomed

|l ncorrect power connections can cause seriou
Ti tTa@S as wel | as other devices connected to

HOBYM Observatory 28



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

System
Harmonic

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:£;

-

Left/Right Key
-> Move cursor

Input new date & time

Date / Time

-~

(2017-09-23

~~10-50:45

Up/Down Key
-> Change value

Input new date & time Input new date & time

Date / Time

-

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

Date / Time

2016-09-23
i Q::EO:45

~——’

Up/Down Key

Left/Right Key S |
- 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 Return to Telescope Return to Telescope

Telescope
> RA
DEC

Guide speed
Batt Low V

Guide speed
Batt Low V

Batt Over V
DC/A Limit
>Date/Time

Batt Over Vv
DC/A Limit
DETCYALINE

System
Operation

Up Key or Rotate Wheel CCW Center Key Up/Down Key
-> Select upper menu -> Select Sub-menu -> Highlight menu item
Return to Telescope Return to Telescope Top / Telescope

2017-10-11

RA >Telescope
RA 09:01:02

DEC
> System DEC
Operation System
Harmonic Operation

RA
DEC

Center Key Center Key

-> Select menu -> Select Telescope Menu Telescope Menu

Menu Operation / RA Max Speed (1/3)

Top / Telescope Menu Mode

2017-10-11
09:01:02

RA
DEC

Telescope
> RA
DEC
System
Operation

Quickly Rotate Wheel 1 Up/Down Key
turn -> Menu Mode -> Highlight menu item
RA RA > Max Speed Input

Max Speed

Max Speed

>Max Speed
Acc. Rate

Acc. Rate
+0500

Reverse Reverse

Up/Down Key Center Key Input Menu has
-> Highlight menu item -> Select Sub-menu 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

DEC
System

77
#0500
’ Operation

~

Batt Over V
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 Goto

System >Save

Operation Help

>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
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Menu Operation / Save Settings (1/2)

Top Menu

Telescope
> RA
DEC

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)

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.

HOBYM Observatory
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System Diagram (USB Only Example)

USB

Guide command Telescope movement

ASCOM driver for TitanTCS

DC12V
Secondary DC-In
Q[;I @ 4.+12v
5.4+412V
~ 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.

HOBYM Observatory
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System Diagram (Camera shutter release)

~

Y v
#:
m'\!a

Comeza Conmseting Caily
For Conam
e ssmm  For Nixum

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 . .
I Delay Exposure Interval Exposure
€ 1 L
T ! 5 sec !
Start 2 sec 2 sec
* 4 sec
Motor Stop Motor Restart
l . |
I Cut count = 1 Cut count = 2 I
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Pin map / Bottom View

H DC Input
i 1.DC12V/3~4A
2.GND

Pin : 2mm
Plug Diameter : 5.5mm
Barrel Outer : 6.3mm 6.RA-

RI-12 (6P6C)

RS-232 B
1.GND

RI-9 (4P4C)

RS-232 A
1.GND
2.NC

RJ-9 (4P4C)

HOBYM Observatory
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13.

©OoNoOOMWDNPE

Frequently Asked Questions

t does nat Tdwirckce mmael |Ibe f e vgduroadl e rqeuaasl ointsy :

The cabl e of gpuriodpeeirG@Dd i s not

The guide £LEDufiskpat

Theaypl o a@RUMS excecdendt enmweinghtt properly wused
Smoking nearby the mount

There is a source of heat or an entrance where th
Seimg poor

The focus of thelguauirde CCD is not

The guide star is too bright

The guide is too dark

.The guiidkeocattéad dgge of the guide CCD.
.Thereowagdgitttle mavemede dafi bgation
.There was too muchemguéendentcattabiragi oh
.The guidewasposloeadg

.The guidewasposshert

.Gui dgpeed is too fast for the focal l ength
.Gui dgpeed is ttchtkeoshbwl Eoapgth

.The | enpr iomat yoegmitrhreo egl ueisdceo pnepcd u f e k ¢ d
.The focal | entgé lhe sidso ptéoen d windye

.The focal | entgé lhe sidso ptéoen gslhiod &

What issfpahyd oad?

When GRilkeount i s appr otphrd amsenuowt | Idosalddpdptestinh e

t el esicamopuent ed, t he declination is completely para
turneld obfdeoft el berdome silcp@atd ermacyi ke dElde

safe payload for the mount is the | oad that does
is off.

When the power is supplied, the torque magner at ed

all ow addjt hdtials hlomm@ibhec onsiddaf e p.ayl oad
When testipnwgurnunh&emeéstel escope to prevent any unexX

What is the amount of periodic error

The periodic empongbb®tOh & eCPthsnet & f har moni ¢
gearhheaseigh magni ficat,i arheolboshgrewat isceresn by the e
wobbling about tSeet wn mlepidtheiraf multcd | arpgeerri otdhacn t |
errodr EM2Whi ch is abodtheNdbiggesnhdmavmaniagegeodr t he
mouns that it haa harlgackhhgsbadndompared tiom t he
gener gplhot ogr aphar meninmp Wpteees s upp@ s i@ddéh oot i ng. When
taking a guided amhmaxi miumd & dvesandda greesanmo u .Tth e

Ti tTah® aab u4di nt PEC fTuhrec tuisotna. k dimo st a d wahnatrangoen i ¢
gearxwount using PEC function in that it eliminates

ASCOM Df ocORdJrXeri es

The ASCOM Dri veTi tda€n$isg mevdlitfl mebalne .be downl oaded fro
Dowmapaget ddfOBY@®bser vieamepyd®Pde.ase upgrade the old f
the |l atest version before using it.
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On a verytkeoda idaya stall or vibrational noi se whi

mov e.

- I f the weatlDA€C i bel owabmmehdedroweitgohtreduce t he
maxi mum mottoor asbpoeuetd 50 % | telvreelc htaon i ncian i nmbiuzreten t o t h
Pl ease HOBiY8SIbs er viaft oygyu ceonpe mudwame probl em after
trying tneentaboonveed suggesti on

What telescopes ¢ anc obuen tneoanhetiegdhtwi t hout

- The Cruxl1l4ary aa ell &rmr,g eb pta yil to aids r e ccoonummet nedrewtled tgoh tu s e
mount | ess than t he whemompbkadthegd Mapht easdif g

payl wialdl ensure the gBbhétastyg MWH gth oit 0 gtrtagp hsyaf e pay
sect itoheAQf f ord erhaari d s .

- The example below is the case of observing with 8
Takah&®&efhiracuoder FSQ106, Cassefdeuwali-no el Epsiolpens

160

GSO:si Bch RC tel esicrophe oomwf Il Eestss 8

Cel estron; nhMdeahdrei:dt8 Cassegrain Telescope or | ess
Vi xen: -iVicsh,c B20@®Red,r aobrt dres s

For astrophotography, use smal |l ersetgeuliersecdope becau

The gui depogoraph i s
- There can be two major causes.
- The first i salwihemndrineotp glo®lefi stelisgmo ki ght weiieght ,

polar alignment can be distorted alftt eirs you mount
recommended to i nssteithle oel askbapdcf capreosased ett@. ¢
polar alignment

- The s eccaosnesl whereetihdegg not good.
Since t hneouthRAlsX no htaleskcleshsels a maj or influence on t
qguality. ©kttémsg pwhoangui dealgrgpbhcbrasanttaogel evel
peakpeak.

The mot awhlisllee wi ng

- There canabseswo

- The first i dghpowerbil ®snuensy occur due to the | ow \
i nsufficient DC adapt er | ocaapsheclsstey a rD G ahdbagphtieeart tveirty
capaoicthwrge the battery

- The secondhies palyémad wei ght i,s reexdcueceed etdh.e Ilno atdh itso
mo u.nt
Even i f the telescope is when niatt hlgmeea ¢ aamirend e d p
payl oad wi |l |l bdé alre wefrr @watyhe gPE€ mounting surface

Abouthotlhdei ng torque of the motor

- There may be a possibility that the mount slips w
mount turns off. Therefore, it is recommended to
the mount. Do not forcibly rotatketheiarispofvet he

may cause severéi gfahsfage to t he
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The mounftdltlrs poder due. to the unbal ance

- The problem may be bmmcsalisehéehtotehteysoboém changes
rotatesausredunbal ance in weight distribution. I f 1
edge of the total system, the system may fall ove
tripod that Iceagns eaxst emnidd et haes possi bl e or use a hea

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

Go Tios mrodci s e
1. Cheaokether the targseytedst ar i s precisely

2. Check polar alignment
3. Checkherfan iesrror message displayed on the TCS.
4 The geawasr aitnicoor rect |l getsteitng@gt the initial

The tel escotplvernoodvgerse sitneans!| ewing or GoTo

1. Check the date/time settings.

2. Checkolt dveer viaotcoad y totnihrhigge n. u

3. The t elaensdc otphee t a rnguesbteasbtoavre hchteh hori zon whil e syn
4, Check if there is an error message displayed on
5. 1 f the probl emHPBYG®h Sdedrsyvatcoamy act

When operating atthdeanbitgph e dtotusgereed mount (dhhes not

motor stalled)

1. The motalrl ed meeh s wmiviedl@d us eat edpper at ure drop

2. Lownput voltage

3. Three i s tweoi gnimuicehl ance. Mai ntain the weight bal anc

4, CheckAddhel erati on s eéMhteinng h[eAAAd.c . RaRtad]Je. i s set too
operational | mwaar ithlte emaxismurm speddiaamrgd accel er at

GoTo takes too much ti me.

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

3. Check the maximum speed setting.

Bad connectsiomulwatihom hgr ogr ams.

- When conneasémniggwanmpenrsure t@32seadbh eRSTediamat ed t o
TCS.

The -RB2 cable used by TCS is not a standard cabl e
for each manufactcwmrrerf.ulBe extremely

- Even i f the connectors are the same shape, never
potential for permanent damage to the TCS or PC.
1. Check the serial communication speed for TCS.

The default baud rate isth&e5p200d bpste You swan olo
the [System] menu.
You can check the communSecraitailonBPsSpleed at [ Hel p]
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2. Check USB, Bl uetooth and theh®€OM glofgd@GB mber : nu
Device Manager.

3. When connecting vi aorBlfuBe/tTodo tihn diac abtliuoen csohhoul d aprg
TCS

4, Confirm that communication protocol is selected
Pl ease note that the setting method for each pro
provi dehdeolbayrve di stri buter.

The time and | ocati on dafott hmatsd muwiatth otnh @ rome sa mo f

1. Check the settings of the simulation software: S
to download the data suchT@S. time and | ocation o
2. | f it is difficult to set the date/time and obse

TCS itsel f hsmande saest siaft war e.
3. TCS does nb¢t¢ wmasdéomwt er the time before 2017. Ther
only afterawv@illfabl e.

Poor guide performance

1. Try to adjust the guide speed from the System me
| engt h guiirdi mgasentdhe guide speed for short focal

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

3. Confirm whether all LEDs respond to the signal 0
4, Ma& sure that the mount, telescope and guide sco

check by gently shaking the tip of the telescope
5, Try to turn off the PEC function. I n rare cases,

interfere.

Dat e ae ds ddiaamreog mai nt ai ned bet ween power downs
- Open the battery tchckegei cef tbheepRdepkbathreavlbtaht ery.

CR 2032 Ilithium button cell

Normally, the battery should be pmaichtaiziened f or mo
problem suddenltyheapect edbbladotery | ife ends, cont ¢
the seller.

- I f the current date and time are cleared each tin
battery tray back auds tfwrre hors eotelrearl ddureeess may c a

- Itfthe probl elmepemoitstianpr ov e, replace the CR2032 bu
battery, pleasefoefienstoutthieomdove

Whenhheut omati c meri duandesl rpdf ioct pbotographing.
- Select Disabl e[l Magroindi[avre rHIdiippln]Me nu.

- When disabling the meridian reversal function, al
this case, it is programmed to reject otntealGOTO co
line.

When it automatically stops with a melody sound wh

- The RA Auto Stop function is activated.

- Check the time and | ocation settings to accuratel

- Check the RA Auto Stop function.
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- Please cmes&kagédeat the bottom 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 [/ GOTC
- Do not GOTMomd a&ront. he

PEC is turned off but di mmehldkigrpadyaycol or APECO appea

- It is normal. I ndicates that the PEC function is
i nformati on.

- I f there is no "PEC" indication, ryedu ecdanrndcdte WPEL t
training.

Turning PEC on worsens the guide performance.

1. I n a case tthheel eczd pencaused a slip after PEC tra
2.l n a case that the posi ttihmotwas | ost due to the
3.l n a case that the power was turned off without

- Refresh the PEC Training. The PEC function uses n
- IfhREC function astombatacal vgatededo PEC Training
data to operate PEC function.
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14Cr ux140Traveler

Crux140Traveler

MAIN SPEC

MECANICAL
SPEC

TiTaN TCS

Techni cal

Dat a

ITEM Specification
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" w/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 control

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

Various Port

RS232, USB, Guider port, Camera shutter release
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Crux140Traveler/ WO Redcat51/ QHY247/ QHYB5L | Guiding/D
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Crux140Travel er/ WO Redcat51l/ QHY247/ QHY5LI I Guiding/ D
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