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TitianTCS (V2) Quick Manual

Front View

Ring RA, DEC, DC12V

/ / Power Switch

Navigation Wheel

Parking & R
Speed Volume

Up, Down, Left, Right
OLED Display

160 x 128 x 16bit Color

Enter &
Emergency Stop

Wheel

Antenna
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Top View

Parking & Lifting pao DEC, DC12V

Ring 15Pin HD D-Sub
Speed Volume Power Switch

Bottom View

DC Input .
12V 3A~4A Guide Port RS-232 ysB Port ggmera
LED & R]-12 Dual Port USB Type A oiool')

Pin Diameter: 2mm Streo Jack
Plug Diameter : 5.5mm
Barrel Outer Diameter: 6.3mm
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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)

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

Parking / 2. Turn volume knob until right end position.

Speed Power Release parking & slewing speed up(100%)
Switch
Move telescope using Navigation button.
ﬁ 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.

Finish (Power off)

Parking /
Speed Power
Switch 1. Turn volume knob until left end switch off.

2. Wait until “Parking OK” message.

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

HOBYM Observatory



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

HOBYM Observatory 28



Menu Operation / Date & Time (1/3)

Top / Telescope Menu Mode Select menu

2017-10-11
09:01:02

RA
DEC

Telescope
> RA
DEC

> System
Operation
Harmonic

RA
DEC

System
Operation

Quickly Rotate Wheel 1 Up/Down Key Center Key
turn -> Menu Mode -> Highlight menu item -> Select menu
System System > Date/Time Input new date & time

Date / Time
Guide speed Guide speed
Batt Low V Batt Low V 2016-09-23
Batt Over V Batt Over V 10:50:45
DC/A Limit DC/A Limit
Date/Time >Date/Time
Up/Down Key Center Key Input Menu has
-> Highlight menu item -> Select Sub-menu cursor(under line)

Menu Operation / Date & Time (2/3)

Input new date & time Input new date & time Input new date & time

Date / Time

o

Date / Time

2016-09-23
{10350:45

#

Date / Time

2016-09-23
10:5Q:45 ;

s’

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

- N

Left/Right Key Left/Right Key Up/Down Key
-> Move cursor -> Move cursor -> Change value
Input new date & time Write data to TCS
Date / Time
(/' \b Guide speed
| 2017-09-23 Batt Low V
~10750:45 Batt Over V
DC/A Limit
>Date/Time
Center Key Also, you can cancel input
JgBei e -> Apply New Date/Time using wheel rotate CCW 1
-> Change value L -
& exit input menu click.
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Menu Operation / Date & Time (3/3)

Return to Telescope Return to Telescope Return to Telescope

Telescope

Guide speed > RA

Batt Low V

Guide speed
Batt Low V

DEC
System
Operation

Batt Over V
DC/A Limit
>Date/Time

Batt Over Vv
DC/A Limit
Date/Time

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

Telescope
> RA
DEC
System
Operation

RA
DEC

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

Max Speed Guide speed TEISSEAOPE
I’—‘\‘ Batt LOW V DEC
40500 Batt Over V System
haint DC/A Limit Operation
>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
> 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.

Newver 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)

> ' @e——

ST-4 Type
Guide Cabl
iSRRG ASCOM driver for TitanTCS BluetOOth i
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

DC12Vv
Secondary DC-In

QI;I E 4.+12Vv

5.+12v

~ 14.GND

15.GND

or Be sure to connect

only single power source. Connector

Rate : 12V 2A

Primary DC-In
Center Pin : +12V

Outer 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)

Y L Yo

(Comaz Conmagig Cetily
For Conan
ssmm  For Nikom

Canon

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 ) ) l
| Delay Exposure Interval rExposure
| 1 N
T ! 5 sec !
Start 2 sec 2 sec
4 sec
Motor Stop Motor Restart
le ) |
I Cut count = 1

Cut count = 2

HOBYM Observatory
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Pin map / Bottom View

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

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

RS-232 B RS-232 A

6.RA- RJ-9 (4P4C) R1-9 (4P4C)
RI-12 (6P6C)

HOBYM Observatory
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Crux14QTraveler

MAIN SPEC

MECANICAL SPEC

Telescope

Control System
TiTaN TCS

ITEM

Specification

Type German Equatorial Mount
Azimuth Adjustments + 15°

Elevation Adjustments 0° to 90°

Weight (without counterweight) 2.9kg ( without TiTaN TCS )
Counterweghts 1.5kg

Optimal Loading Capacity without Counterweghts

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

Maximal Loading Capacity with Counterweghts

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

Operating Voltage

12V DC

Tube moutings

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

Zero

P—motion

+ 25" w/PEC #£8"

High Speed Mode

1000x the sidereal rate (12V DC)

Computerized—GoTo

Option Parts

Carbon Tripod

Ball Head Base

Weight shaft ( 18mm Dia )

Laser Adapter

1.5 Kg Counterweight

Dimension

96mmX110mmx240mm

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

Frexible micro step control

Tracking : 1/128 Microstep Slewing : 1/4

Maxumum Slewing Speed

1000x the sidereal rate (12V DC)

TimeLapse Mode

0.1x ~

Az-Alt Mode

Easy to set up and goto without polar alignment

Input Voltage Translation

12V DC -> 30V

Driver

ASCOM Driver & Indi Driver

Main CPU spec

ARM Cortex—M4F

120MHz Operation ; 150DMIPS

1024KB Flash memory System SRAM

6KB of EEPROM

Communication Protocol

Meade LX200 Compatible

PEC Function

P-motion control under +-8"

Object Database

NGC, IC, M, Plenet, etc. over 12,000

OLED Color Display

1.69" Diagonal Size, 160X128 Pixels

Tracking current sinking

12V / 0.3~0.5A

Max speed Slewing current sinking

12V / 1.5~2A

Wireless Control

Bluetooth module

Various Port

RS232, USB, Guider port,
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Limited Warranty

CRUX equatorial mounts are warranted by HOBYM Observatory. (HOBYM) to be free
of defects in materials and workmanship for a period of 5 Years(Mechanical
parts) and 2 Years (Electronical parts) from the date of original purchase. Your
official HOBYM dealer or HOBYM will repair or replace (period of 90 days from
the date of purchase) a product or part thereof, which upon inspection by
HOBYM or official HOBYM dealer, is found defective in materials or
workmanship. However, the cosmetic scratches are not subject to this warrant
as it is natural to occur in casting production and does not influence the use of
the product. Provided the defective part should return to HOBYM observatory,
freight-prepaid, with proof of purchase.

This warranty is not valid in cases where the product has been damaged, dropped,
abused, mishandled, subjected to temperature or weather extremes, where
unauthorized repairs have been attempted or performed, connect to the
improper voltage supply, or where depreciation of the product is due to normal
wear-and-tear. HOBYM observatory specifically disclaims special, indirect, or
consequential damages or lost profit which may result from a breach of this
warranty.

o ;m~¢.»~‘;~:oi\sm‘m“

& HOBYM

OBSERVATORY

HOBYM Observatory 48



2 A o

L

&

HA | - 2021,09,30

[Crux140Tv. 7}0|E &

MHEHE MAXZER St2Y 7|0 HAA|
zolof MES AAMM B2 MHIAd HE0f 2bdet HEo9
MMEZ JHED HEO| MIAl FEEZ0 28 OIS YLICE

HHe 32y 7|of HEolo] S47

Hale A

2 LICY.

1. Crux140Travleler St2 < 7|0 ®EzQo|o| EX

> A7 RICH AT EEY(e WHE oA BE
HEAH719 Weh7h YT AT HIA B2 H

Hrolo Fojaeol ots

FH0| MZLICE Crux140 9

L C}.

AEZ47|0lE st@Ll 7|07t ALRE|0] Hal4(7t laLch

> "HEA7L QICh : Cruxi40Traveler £ Z47|7h RAHEl REE AFREILICH T2t
E7H 247]0] Hajae TEMOKY HAFUS SHFE wuvt AsLch

> simy Jjofo| OpE: stmy 7]0f J|ojL OpE o) o) o REE Axz
HEIS 20| YELICH Ol RAHS Y 4 = ZAMIE © of2 ofojLct of
Obat=oz olsf stmyl 7|0f MEols 2 WANM HIH ALECID & 4
A&LICh

> "2 TR
SHA|ZF Bty 7|02
Moo FHi~MBHO| SHRFLICE SEHX|2H H2f 7t

tsdl olF ==517[0f S=tet.

17 2g HEolo| YEL F7

2. THATE 2ot HEEXM

—

oM
e
m

510

of

> CruxH{Eolol #&7| #d82 of2fiet 25 LI

0fl) Crux140Traveler

StEY 710 #1011

|2Kt0] 2l3l T3

F7|AE ofF 2 HYLLCL SgXHe= ’8%‘3_* =

(7ol Hizf4| gle) » TEHAZT|0 50:1(H2H4 UA2) *

ﬁ

71 mEo 2ES 70| =7t

oH

HOBYM Observatory

49



AH 481+ O[22 A 128

et
o
o
x|
=
—
|
J

Lo el S
<k = 3y O Kk o R m_m_ 0
. N = 0 o'l rkl
ol = W 52 oo m._._.m_w 1 Y
=2 $EoZB  LunY -
il °© RO g O 0D B o gr 2 X . o
= Koo 0 o0 oF RO
" or T Rn o = < o oF R0 H
= % W g . ©
m_o%_. u__..o_P_5| OF B0 = ol of
K N_HWO__._.__.WO or MU Ok o o=
o % - dw s = R oA < o
uﬂa uJ - N _”__l.A_._._l_Al.l on =
K- — 2o K 22— o+ 10 B0 mr
= K Bl 6 T T g oA < ol 7 i : .
N o = _ 9% N TR OO Wi K D ©
o mE:._._._bTOL_JA me s T w5 O 7\
S oF & s S _ T
BT~ — _ul_ N 1] 0 = = ol % o =2
S = o o X o= ot = 2 z 3 o
5 & "z 2o {- o0 %1 D o 5t
S -7 N oo™ X Y
we T ow oo s Uoop T R %
. ~N ol B0 — gr = ] oKl vy
o = <1 < >~ &= < Ul K 80 = o = T
L w o ESH = 5 WD 0 5 %
- I °° T OB = = 5 = ol jol . oy UF fol S
w P BT =g moy%.mr_om__mwwﬂwo <
o — K 0 — = ~ I <X <X H [N, = n ml
o K o i i
ﬁmom ___om_oﬂu_ué ﬂﬂe_am.ﬂ.u.mﬂﬂi M
Ko & X N B E o = ©° Kl ol o oS L &
J = T o« T © fr ~ T @™ 3P T o K hd
s K oom oF RO 0 H ol — %0
S8 i wt ok n g m. mn_u a1 m_# ol w._ = mJ_o m___ ol
Kz o Wy _ oy F Kol o & K0
o2y M 00 M = du o EREE ﬂ of K O K -
RO T oo 0 @S N oo M o owm o S
kR _ H 2 a1 = o v r <0 K
of T Kl 7om_|A|_7D|. WEWEA_/_A_O ________A_A|_
W oW m_w_xuﬂw SRR g kS
A E o4 T Hw 30 e T o < A Nk
ool RRAAGFRB N STmmuwrH U oowT
o
A A N~ A
o

K|

50

—

—

12 Z1f5HA| gLt

x2

ot&0| St2H7(0{2| Of

710 #&2101 s FA = 2dcel (Zhe SEioAM MNE B

of ZdstA &Lt (aAdcel 7h

o
—_

.I

A

7.

0l
HOBYM Observatory




18,00

[TTTTTTTTTTTTTTTITT T

14,00

TTTTTTTTTTTTTTTTTTT

Zoom X

B TCS [JEncor |4 Error

[TTTTTTTTITTTTTTTT

Speed 40X

AN

HDrive Graph

0
480 —
400
240
160 —

oAl 7tol=2]

-
[=)
e

]|
OH
ok

L|C}t (22 D)

=
=)

Itk A& cel L
= rds ¥H

A
UAEL

=S SLCH (O3 E)

ol

51

HOBYM Observatory




8 8 8 & 8

W oo v
[Feic] mom | @rescee g zmxl vl Qe
S mow m mm mow en Mo Wo W0 ¥m wm e e em s S wm S b SN S% 7 T W0 MO S0 5 SD S8 %D @ WoW s
T T T T L L L A U U v
Sooed 49X | iy
s
A
AN
A
ANV
WV
A
M
VA
NV
A
v
WY
- I\NV
-] i
A
s v
A
%
W] 1A
AV
AN,

e L

A \/V |

A |
10— } I\v !

A AN
ik WAV
@ i ® W we ke Ws @ uw  me 2@ w0 AW An  N@ 0 W@ A6 =@ a0 o W0 & en  am

J2F (AZEYol HAE ZDh

HOBYM Observatory



