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harmanic drive squatorial mount
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170HD s, 200HD  3504p 320HDL £\

3kg load up to 13kg

rux140TraveIer 4.7kgload up to 20kg ) B 24kg load up to 70kg

www-hobym.net www.hobym.net www.hobym.net

56kg load up to 150kg
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(SCSG17- 100_2AU)

(SCSG14- 100_2AU)

15
:18 ~55
10 10kg
20kg
4.7kg
QHY Pole master
:-30 ~+40

: USB Cable, RS232 ,

5 ( )

- 355pps
- 176pps
1000
112V 3A
PC
2

3.8kg

, Card USB
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TiTaN TCS

M8x12,
8
Card USB Memory _

, RS232 . , USB

Crux170HD
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10.

TiTaN TCS

Safety zone
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3. Crux170HD

5. Crux170HD
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9. TiTaN TCS
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TiTaN TCS
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13. TiTaN TCS . 15.

TiTaN TCS .
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TiTaN TCS

TiTaN TCS

Manu > System > Mount Type > Alt -
Az mode > Enter

B

Crux140Traveler
, Crux140Traveler,

TiTaN TCS  Manu > Object > West
> Sync

Sync Object -> Star - >
> Goto > Adjust >
Sync

TiTaN TCS
Crux170HD

HOBYM Observatory
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TiTaN TCS

TiTaN TCS(Telescope Control System)

CPU ,
Flatform

TiTaN TCS 14000

IAU- approved Star Name 240
New General Catalogue 7840
Messier Catalogue 110

IC (Index Catalogue) Objects 5386
Caldwell catalogue 109

Sharpless catalog 341

RCW 182

Gun 94

Barnard 174

1. CPU(120MHz / 32bit) User Interface 32bit CPU
2 5 .
M, NGC IC
SH- 2
3. Bluetooth
4 (1/4~1/128) - > Tracking : 1/128 Microstep

Slewing : 1/4, 1/8, 1/16

HOBYM Observatory 17



5. 30V

6. LX200

7. Parking

8. 83mm X 87mm X 36mm : PCB

9. CRUX TitaN TCS
PEC 400~500mm

10. OLED

OLED . (1.69" Diagonal Size, 160X128 Pixels, Full Color)

11. Bluetooth

12. Microstep 1/4 ~ 1/128 :

13. 12V /3A:

14. 0.3A~0.6A

15. USB : USB 5V 0.6A

16. USB 2Port PC
GPS

17. LED
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18.

Beeper

19.
20. TiTaN TCS
. (2019/03/01 )
21. TiTaN TCS
History

Osc-Index
025

RMS: 017

IIJt PECON and‘guldu

I8

0 ’71
RMS: 016

PC
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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

HOBYM Observatory 20



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 ggmera
LED & RJ-12 Dual Port uUSBTypeA =o'

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

HOBYM Observatory 2 1



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. 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 22



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 23



Date/Time Setup

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

Parking /

Speed Power
Switch

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

3. Rotate navigation wheel quickly 1 turn.
Menu screen is displayed.

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

5. Select "Date/Time"” submenu in "System”.
Press "Center" button to input Date/time.

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

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

Observatory Location Setup

1. Power on (move to backward power switch)

Parking / The display turns on after a few seconds.

Speed Power

Switch
2.  Turn volume knob until right end position.

Release parking & slewing speed up(100%)

3. Rotate navigation wheel quickly 1 turn.
Menu screen is displayed.

4. Select "Observatory” Menu
using navigation wheel or Up/Down button.
Press "Center" button.

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

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

7. Input time zone information same way.

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

HOBYM Observatory 24



Start (Power on)

Parking /
Speed Power
Switch

I

Finish (Power off)

Parking /
Speed Power
Switch

J

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 to east side star.
(You must know the star name)

Rotate navigation wheel quickly 1 turn.
Menu screen is displayed.

Select “"Goto(Object)” Menu
using navigation wheel or Up/Down button.
Press "Center" button.

Search & select the star name you aimed.

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

Sync Complete, You can hear melody
Select "Telescope” menu using wheel or
up/down key, then press “"Center” button.
Telescope screen is appeared.

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.

Caution.

When the PEC information is valid or synchronized,

TitanTCS can only be powered off via the switch once

parking is complete.

You can change this setting in the menu.
[Safety]> [Safe Power off]

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

HOBYM Observatory 26



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

-

Date / Time

2616-09-23
] Q::ED:45

,

Date / Time

2016-09-23
10:5Q°45 }
A Y

’,

(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
TN Guide speed
(2017-09-23 Batt Low V
~10:50:45 Batt Over V
DC/A Limit
>Date/Time
Center Key Also, you can cancel input
UPﬁD(?:,annK?:/alue -> Apply New Date/Time using wheel rotate CCW 1
g & exit input menu click.

HOBYM Observatory



Menu Operation / Date & Time (3/3)

Return to Telescope Return to Telescope Return to Telescope

Telescope
> RA
DEC

Guide speed

Guide speed
Batt Low V

Batt Low V

Batt Over V
DC/A Limit
Date/Time

Batt Over V
DC/A Limit
>Date/Time

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 Telescope Menu
-> Select menu -> Select Telescope Menu P

Menu Operation / RA Max Speed (1/3)

Top / Telescope Menu Mode

Telescope
> RA
DEC
System
Operation

2017-10-11
09:01:02

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

Input Menu has

Up/Down Key Center Key
cursor(under line)

-> Highlight menu item -> Select Sub-menu

HOBYM Observatory
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Menu Operation / Date & Time (2/3)

Input Return to Top Menu

Telescope
> RA
DEC

Max Speed Guide speed

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

System

TN
#0500
bt Operation

-

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
09:01:02

RA

Save, Exit

> Yes I<
Cance
Factory DEC

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

Up/Down Key
-> Select action item

HOBYM Observatory
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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
G (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”

HOBYM Observatory



System Diagram (Typical)

V- D Ge— "

ST-4 Type
Guid
uide Cable ASCOM driver for TitanTCS BluetOOth ot
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 E 4.+12V

5.+12Vv

~ 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.

HOBYM Observatory
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System Diagram (Camera shutter release)

Comaz Commeig Cetily
For Conam
P 3.smm  For Nikom

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 L
T ! 5 sec !

2 2
sec sec
Start e |
4 sec

Motor Stop Motor Restart
le ) |
I Cut count = 1 Cut count = 2 I

HOBYM Observatory 33



Pin map / Bottom View

: DC Input
t.» 1.DC12V/3~4A
2.GND

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

RS-232 B
1.GND
2.NC

3.TX

4.RX

RS-232 A
1.GND
2.NC

3.TX

4.RX

6.RA- RI-O (4P4C) RI-O (4P4C)
RI-12 (6P6C)

HOBYM Observatory
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CCD
. CCD
.CRUX

CCD

©ONDUAWNE

=
o

CCD

PR REPER R R R
©ooNOAWNPE

CRUX
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CRUX
EM200 +-7
CRUX- 170HD PEC
100%
0 CRUX ASCOM Driver
LX200
Down- Load page

U Go-to " "

15
500
U ?
Crux140Traveler

(Back Driving)

- : FSQ106 , 200

-GSO : 8 RC , 8

PEC

. PEC

TiTaN TCS

. 1000

, 160

HOBYM Observatory
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-Celestron, Meade : 9.25
-Vixen : Visac 8 , R200ss, 5

CRUX

U Motor Holding Torque

CRUX

. CRUX

10

HOBYM Observatory
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. CRUX- 170HD 90 SBIG

STL11K
?
Manu > Observatory > > > save
?
+- 10
0.1
?
?
. Crux
Crux

HOBYM Observatory 38



2
3. TCS
4,
/
Sync
Sync
: Sync
5. TCS
1.
1.
2.
3.
4, [Acc. Rate]
5.
1. TiTaN TCS
. TCS PC
2. TCS TCS

. TCS

. OLED

RS- 232

115,200 BPS
[Help] - [Report]

HOBYM Observatory
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3. TCS  USB, Bluetooth

Bluetooth PC

4.
5.
TCS
1.
2. / :

3. TCS 2017

=

System

2. TCS LED
R+, DEC+, DEC-, R-

Mer i di pik/ RAIDOips ab E e

1.
2. RA Auto Stop

TCS
LX200
LED
. 2032
Saveo.

COM?:

[B/T]

TCS

2017

LED

HOBYM Observatory
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=

PEC PEC
PEC
PEC

1. PEC

N

Parking

170 ): PEC Training
PEC .
4, (CRUX 200 ):

5. PEC PEC
6. PEC
PEC PEC

PEC Training

(CRUX

HOBYM Observatory
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CRUX170HD

ITEM

Type

Specification
German Equatorial Mount

MAIN SPEC

Azimuth Adjustments E158
Elevation Adjustments 18° to 55°
Weight (without counterweight) 4.9kg
Counterweghts 3.7kg

Optimal Loading Capacity without Counterweghts

10kg ( The position of 100mm from DEC head )

Maximal Loading Capacity with Counterweghts

20kg ( The position of 100mm from DEC head )

Operating Voltage

12V DC

Tube moutings

4 x M8 screws (separated by 35mm)

R.A. Reduction Gear

SCSG-17-100-2AU or Equivalent

DEC. Reduction Gear

SCSG-17-100-2AU or Equivalent

Final Reduction Gear Backlash

Zero

P-motion

+ 20" w/PEC £3"

[ Z N[ [ AR el High Speed Mode

1000x the sidereal rate (12V DC)

Computerized-GoTo

Option Parts

K-Astec Carbon Tripod

Ball Head Base

Laser Adapter

3.7 Kg Countenweight

Dimension

312mm x 268mm x 113mm (In case of Altitude 35°)

RA Stepping Motor

50:1 reduction geared PM Stepper motor 48step

Dec Stepping Motor

25:1 reduction geared PM Stepper motor 48step

RA total output PPS

355pps

Dec total output PPS

176pps

Frexible micro step control

Tracking : 1/128 Microstep Slewing : 1/4

Maxumum Slewing Speed

1000x the sidereal rate (12V DC)

L TSR Input Voltage Translation

12V DC -> 30V

Control System
TiTaN TCS

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 +-2"

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,

Crux170HD
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Horse Head Nebula / FDK150/SBIG STL11K/Crux170HD/ Hwang, Injoon /2018
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