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Features of the Crux140Travel er

C Cruxl1l7a0dtbDpt s a harmonic gear system, which makes
driving force by using greater contact surface 1t
all ows a high paylophtl kbodyweieght oot httheéiequatori e

C Crux170HRBs no backlash, which provi-sdecomdigki dee
to be possible.

C Crux17i0sHDx apabd apsfe shmeting by setting t\the rotat

C Crux17c0aHD be usedziamutm moéunt and supports GoTo a
Users can also use GoTo function and observe and
sttuati ons where the polar alignment is not availa

C Crux17c0aHD be transfor medziimua ha moueme DHtyom &litmpl e
and can be used without power. |t can also be use
photography.

C Crux17i0sHDs e piamtad edechani cal parts and electronic
upgraded separately.

C Crux17uWsHDs reliable harmonic gear produced in Kor
Japan for the stability and reliability.

C Crux17sOhHbDvs a st a btlrea cgkuii ndge paenrdf or mances even aftel
meridian. This allows a reliable autoguiding reg:

C Crux17maHDnt ains a constant contact surface and fr
temperature change thank et ®tihtey tvarmo wihe ed e arg.u al
mounts, the pQrruxolr7ipesthbnet of nfl uenced by the chang:
resulting from temperature fluctuations.

C Crux17h0atsD a high payload compared to the bodyweig
tad@g wmdd lassuming the telessicmpawayceEnomrt bé DBES
mounting surface without counterwei gh2tsg and the
when the user attaches an optional counterweight

C Crux17iosHDextsemaly im observational expedition inc
Al t hough the equatori albSkgpunt ¢ ani maodiftraeitdohrs onl
(Vi xen VSO, THESQBI@h ch omwf lraioghitncdld) RC tel escope wi
cooling CCD.

C Crux17i0sHDas | ight as a piggyback meumedbegquasomnka
mount . I't al so -lsaupspeo rsthso athien gr.i me
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C Adopting har monCruxE &ddd @oehdve 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 Crux17i0sHDequi pped with Titan TCS, which makes it
mounts among all

C Cr u x 1 7réducBs the periodic error using the P-motion control function of Titan TCS. T h i s
ensures the final periodit8Barcs®Bkatefonet tor emso
the shore¢effswctuysou can take photographs without any
mi nut emotino® correction training at the initial s

C Crux17i0sHDxontrol |l able anyti me TdrndnaMyCWBh esrue pwira sTi t
Bl uet ooWihKissmmaln to be released) wireless environme
which to use by a firmware update.

C Titan TCS accommodates ASCOM Driver and | NDI Driv

various astronomical softwar e.

s ¥

_ JiEg b 1%
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Product Det ai |l s

Mount Mechani sm

Typ@er manyl e equat oraizailmutyhp et yapned uaslitng har moni c ge
RA and DEC.

RA drive: Har monC8 GgletalrU Br edlruicveen (lBy a stepper mot
microstep driver.

DEC drive: HaedtoBEGT@G@WR dr i vsetne poppyera mot or wi t h a
mi crostep driver.

Azi muth adjustment: FiAhaevaadjauwsltement of about 10
Altitude adjustmenttétcéa®m be adjusted from

Payl oad: assuming the telescopeds center of mass
surface, tsHdgpawiltchaoduti any we?gigt .i fCarh3elk8&@agd i wm atl o

counterweight is attached.
Equatori al mouwnkmt oeact!l weighptt he weight and Titan
Pol ar Axis Alignment: available using QHY's Pol e

Oper atté mmer 88t0urleC: degrees to +40 UC degrees
Parts Provided: Mot or CabDE€powWer2 3o rtmed tei, 0 J SBa [Clad.
Warranty: 5 years of mechanism

(Cost is at the userots expense i ¥ defects were ceé

Mot or drive system

B

Drivie sysRAmMmot-aboutpBH5
DEC MoabolLTI@gps

Operating area: Al most anywhere in the world, whe
Recommended fast sll@0 ntgi mpeefdastabroutthan sidereal
l nput voltage: 12V 3. 0A or more
GoTo: GoTo available both from the hand controll e
War r a3wteyaar s of el ectronic parts

(Cost is at the userds expense i f defects were ca
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What 6s I ncluded in the Box and Optional

|l 1 -Box |t ems

Cr ukQ@HD

Titan TCS

Pol eMaster Adapter

Bubble | evel

6mm -Wwr ench

M8 X1 2 ,e acwho

8mm knob bolt

Card USB iMernoogrryams and Manual s

Mot or cabl e, RS232 cabl e, power cabl e, USB cabl e
HOBYM Observatory Stickers variety pack
Luxwprystic fhar dCrrcax®40 Travel

Wei ght shaflt8mndi amet er

Optionall SBadt separatel y)

, 3.k&8 stainless steel weight

Bal | head adapter

HOBYM Observatory V4



Mount Layout

Scope Mount Adaptor : M8x2_PCD35/ M6x2_PCD35

DEC Housing : contains DEC motor and harmonic gear.

RA Harmonic Gear

RA Housing : contains RA motor

RA motor bracket

Weight shaft / Ball head Adapter Mounting Bolts: a 3/8-inch screw and can be equipped with a

weight shaft or ball head adapter

DEC Motor cable connection jack

RA Motor cable connection jack.

9. Altitude adjustment knob: turn clockwise to lower altitude and counterclockwise to increase
altitude.

10.Azimuth adjustment knob: push and pull to adjust azimuth

11.Azimuth adjustment lock handle: locking bolts to tighten after azimuth adjustment, one in front
and one in back.

12.Altitude adjustment lock handle: a handle that unlocks before adjusting the altitude and locks
after adjusting

13.PoleMaster Adapter: An adapter that can attach a PoleMaster.

14.Altitude adjustment support block

15.Azimuth adjustment support block

16.TiTaN TCS

17.Alt-azimuth Mode fixing bolt mounting tap: for fixing by attaching the handle bolt
to it after matching M8 tap hole with an inner hole

ogkrwnE

© ~
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Di mensions of

NED_LOP_Thrs

MStap_thrux4_S0°_PCD80

HOBYM Observatory




Precautions for Us e

1. 1f you forcibly mount a | arge telescope, it may d
may vary depending on the size of the telescope,
the same weight.

2. When using bolts other thamtitbe soappheéelde Mt bodt ,
and use only the ones with the proper Il ength. |f
protecting the harmonic gear system.

3. Adjust the altitude azimuth after |l oosening the f
wrench in a tightly joined state will cause damag

4. Do not supply more th@bCth2Vepecified voltage.
5. Please refrain from using the equatori al mount in

6. Since the driving totgouéuilsysumndegstmaket her safet
Titan TCS and carefully set it up at the initial

7. Avoi d applying excessive shock to the mount or dr
bend, or the tooth surface oddtheabhairmgnacdgemraeasr
accuracy.

8 Tripods and piers should be sturdy. Especially, t

narrow angle compared to astronomical use. We rec
9. Do not | oosen the &l hanhdde adjousmuméntwhleoac adj ustin
you |l oosen it too much, the polar axis may devi at
1001 n case of wusing GoTo function frequently, l ower
overheating. Wh e nhi gpersdat esdp exetd tf loe a too |l ong ti
performance of the mot.or due to the overheating

HOBYM Observatory 10



How t o
1. Set
and

t he

2. The

set up in

Crux140

f emal e screw

Cru
any
b o.l

x140 Traveler ooman

tas pbdng
t

Equatorial AMoadmbl e t het rriepmoevdab | e
an@rux170HD
up a tr ilpeovde |lo ns uar ffaicrem,
pl ace one 3
north or

of the
south polg

4 Tight en-shappedL
tripod strongly.

Tr ay elcénr
tap on

as -iintc hhas =

5. After mounti ng
body and tighten

knob

HOBYM Observatory
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b 4 > 8 N e
L N, A > ‘ 8. Introduce | etshtean pd he
6. Once secured to the tripQdamalke@senpythggjusting

altitude adjustImcemSeIyhawﬁil,ﬁmwmustment handl e rel e
counterclockwise. At this teicme.e HBHIBYE Rl fgndent sho
turn is enough. after all equipment has bee

9. Connecbhectlhenati on cabl e of

plddSe master, use the
it to the North Pole.

7.Afterinsthall
control knob

HOBYM Observatory 12
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12. Att ach the dovetail hol der

10. Connect the RA cable toM8tXxne klmatet amcodfudtelei n t he
RA axi s wi t h a suitabl e bol t. B €

tightening with a | ong bol
tabs on the telescope conn
be damaged.

11. Connect motor cable t

HOBYM Observatory 13



13. Connect the podawdmNlL TEESSeouthbhethe telescope to the o
and turn on the TiTaN TCS

16. Pl ug in the Titan TCS to powe

ready to go. The telescope |

below is headed for due east

14. . Determine the telescbhb@P® 6©bjaepcptr omeéma,t esel ect Manu.
center of mass. This i sSymc.mi tismi z@o iohef boati on tar
on the equator.during opelreastiioml object you know wus
TCS Object menu. The telescor

near telce edelt arget . Then cent

target using TCSGs keypad and

HOBYM Observatory 14



How to Set-AdJipmumnh AMode 3. Determine the telescoped
center of mas s . This is to

1. After the installation pgpn the &gt Mahderi @§ oper
t he egabdt gmodeosen t he altitude

hol ding handle to some
right ascadaregiremrst.o ThCr e
tapped hole on t hbeodlyeft ;
Through this tap hol e t 0 s
R e——

2 Insert the supplied M8 4Kpphbedodfie idd® itha& i on he
tapped hole and tightentpet telleskWipee pofhter west

that, tighten the altitugde @it Ush seHdboeimalnd | € as
much as possible.

HOBYM Observatory 15



5 When usiArgzmbld e , installlmttilben Tiist an TCS Object menu,
very important to | eveyagnulalstsalgaatii an S%hﬁEU|d
be done usi ng utblbdeapealo.vi ded . ,

-Use GoTo function targeting t1l
object you know using the Tit:
menu. The telescope wildl mo v e
selected target. Then center

using TCSasandkesymad

Now you can observe .any object

7.1n case of previous version C
be used wiAzh mole Avitt h f i r mwar

upgrade. HoweverAz whedte , usi ng .
use it in balance with enough
6. The installation position and simple
instructions f-azi mMutbnmdod8 in alt
are as folletwsr Pbeabhe manual for
Titan TCS for more detailed information.

-Menu > System > -Mpunt Type > Al

mode> Enter

-Menu > Save > Save & Exit > Enter
-Restart the Titan TCS.

+The telescope should be to the south and
the pier to the north.

-Point the tkBéeduepeash.

HOBYM Observatory 16



Features of Titan TCS

Titan Tel escope Control System (TCS)egusatcoormpaalc tmobuuntt o
control system. Titan TCS comes with a |ist of nearly
astrophotographers in its memory.

- List of Objects 1

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

Barmard 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.

HOBYM Observatory 17



10.

11.

12.

13.

14,

15.

16.

17.

18.

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.

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

HOBYM Observatory 18



TitianTCS (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 19



Top View

- Lifting
Parking & Ring RA, DEC, DC12V

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 usBTypeA oo™

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

HOBYM Observatory 20



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. ltem 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 2 1



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 22



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

7

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

HOBYM Observatory 25



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

Telescope
> RA
DEC

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

Center Key
-> Select Sub-menu

Input Menu has
cursor(under line)

Menu Operation / Date & Time (2/3)

Input new date & time

Date / Time

2016-09-33
10:5Q:45 }
\

~———’

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

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

4

Date / Time

-

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

e

Left/Right Key
-> Move cursor

Up/Down Key
-> Change value

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.

HOBYM Observatory
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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 Return to Telescope

Telescope
> RA
DEC

Guide speed
Batt Low V

Batt Over V
DC/A Limit
Date/Time

System
Operation

Up/Down Key

Center Key
-> Highlight menu item

-> Select Sub-menu

Return to Telescope Top / Telescope

>Telescope 2017-10-11
RA 09:01:02

DEC
System
Operation

RA
DEC

Center Key

-> Select Telescope Menu TelEgaEs At

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 Input

Max Speed

>Max Speed

Acc. Rate
+0500

Reverse

Input Menu has

Center Key
cursor{under line)

-> 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

7N
40500
bl 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
(Object)

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)

. '
N USB

.

w27 e

ST-4 Type
Guid
uide Cable ASCOM driver for TitanTCS BluetOOth I
RS232 or USB

DC12V

~

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

DC12V
=8

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

QQ E 4.+12v

5.+12v

Y 14.GND

15.GND

or Be sure to connect

only single power source. Connector

Rate : 12V 2A

Primary DC-In
Center Pin : +12V

QOuter 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)

Cormra Comnefing Celil
For Canam
1smm Loz Nikio

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

f

Start

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

le . . .
| Delay Exposure Interval rExposure

e 1 N

! 5 sec !

2 sec 2 sec
e———
4 sec
Motor Stop Motor Restart

Cut count = 1

&
<

Cut count = 2
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Pin map / Bottom View

: DC Input
i-» 1.DC12V/3~4A
2.GND

Pin : 2mm
Plug Diameter : 5.5mm
Barrel Outer : 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- RJ-0 (4P4C) RI-9 (4P4C)
RJ-12 (6P6C)
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Frequently

Asked Questions

I't does not guide well There may be several reaso!

1. The cable of guide CCD is not properly fixed

2 The guide CCD is not securely fixed

3. The payload for CRUXntereecgdded somot properly us

4. Smoking nearby the mount

5, There is a source of heat or an entrance where th

6. Seeing is poor

7. The focus of the guide CCD is not <clear

8 The guide star is too bright

9. The guide is too dark

10.The guiide Istaated at the edge of the guide CCD.

11. There was too |ittle movement during the guide ca

122.There was too much movement during the guide cali

13. The guide exposure was too | ong

14. The guide exposure was too short

15.Gui ding speed ifsoctado Ifeansgtt hf or t he

16.Gui ding speed is too slow for the focal l ength

17.The | ens or the primary mirror of the guide teles

18. The focal l ength of the guide telescope is too | o

19.The focal l ength of the guide telescope is too sh

Whatt hes safe payload?

- When the CRUX mount is appropriately |l oaded, the
telescope is mounted, the declination is complete
turned off. In case of the tel escobpee niese dbeedi.n gT hsel i
safe payload for the mount is the |l oad that does
is off.

- When the power is supplied, the torque generated
all ow additional | oade daunsithaersed oaaf e hpay ldo amd.t b
When testing, put your hands under the telescope

What is the amount of periodic error?

- The periodic error of the CRUX mount is about N20O0
gear . I n the case of high magnification observati
wobbling about the diameter of thegeSathan Dhetper
error of EM200, which is about N7 seconds. The bi
mount iis that it has no backlash and a | arge payl
gener al , photography wusi ng utplpeo steasr mo rmgiud dgeaars hmoun
taking a guided shot, its advantages are maxi mi ze
Titan TCS -ihmsPBC bfuuddti on. The user can take the 1
gear mount wusing PE@i hanesi bhei bathbhasht el

ASCOM Driver for CRUX series

- The ASCOM Driver designed for Titan TCS is avail a
Downlmagle of the HOBYM Observatory homepage. Pl ea
the | atest version before using it.
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On a very cold day, there is a stall or vibrational

- I'f the weatlhGerAG,s ibteliosw recommended to attach cour
maxi mum motor speed to about 50& llkRwreden ot oni mh eni m
Pl ease contact HOBYM Observatory if you continue
trying tnheentaiboonveed suggestion

What telescopes can be mounted without counterwei gl

- The Crux140Traveler has a | arge payload, but it i
mount | ess than the recommended payl oad when taki
payload will ensure the qualfiwWhatofi e hpdwlgeraathhdy . P
section of the FAQ for more details.

- The example below is the case of observing with a
Takah®kelirscuader FSQl106, CassedMewl-B0O0el BEpsbDpben u

160

GSO:-iBch RC telesiconple mefll ktesss 8

Celestron; ndehadSecchnB dt Cassegrain Telescope or | e
Vi xen: -iVich, B2 ©h@ded,r agirt dre s s

For astrophotography, use smaller telescope becau

The guide graph is poor.
- There can be two major causes.

- The first is when the polar alignment is not prec
pol ar alignment can be distorted after you mount
recommended to instdlhle arela&shkampd cf lcaore,r asset et c. a
pol ar alignment.

- The second case is when the seeing is not good.
Since the CRUX mount has no backlash, the scene h
guality. Often, when seeinlgi g @oorecthenguéedel ga
peatkpeak.

The motor stalls while sl ewing.

- There can be two causes.

- The first is power issues. The problem may occur
insufficient DC adapter capue, twsera aDC oavd epmttdre rwi
capacity or charge the battery.

- The second is when the payload weight is exceeded
mount .

Even if the telescope is within the recommended p
payl oad wi || be I owefrasm theg®EES Mmaunhéengawayface

About the holding torque of the motor

- There may be a possibility that the mount slips w
mount turns offecdmmeprpfiedet oi unisestall the telesc
mount . Do not forcibly rotate the axis of the mou

cause severe damage to the Titan TCS.

The mount/tripod falls over due to the unbal ance.
- The problem may be because the center of mass of
rotates and cause unbalance in weight distributio
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edge of the total system, the systaelm fnoaryc ef.alUs eo vtet
tripod that can extend the | egs as wide as possib
Can it be used in the southern hemisphere sky?
- Manu> Observatory> Enter | ongitude and |l atitude>
GoTo is not precise
1. Check whether the target star is precisely synce:(
2. Check polar alignment
3. Check if there is an error message displayed on t
4. The gear ratio was incorrectly set at the initial
The telescope moves in the wrong direction when sl
1. Check the date/time settings.
2. Check the observatory |l ocation setting in the mert
3. The telescope and the target star both must be at
4. Check if there is an error message displayed on t
5 I f the probl em pHOBsYiMs tQsh,s eaovmatt oo vy .
When operating at the highest speed, there is a mo
motor stalled).
1. The motor stalled due to the mechanical overl oad
2. Low input voltage
3. There i s wtedaghrmuambal ance. Mai ntain the weight ba
4, Check the Acceleration setting [ Acc. Rate]. When
operational |l oad increases. Lower the maxi mum spe
GoTo takes too much ti me.
For accurate pointing, it slows down near the tar
1. Check the current coordinate values from OLED.
2. Check whether the speed volume is at or near park
3. Check the maxi mum speed setting.
Bad connection with the simulation programs.
- Wheomonnecting with a serial-2B@rtabmaekdesducated w9
TCS.
The -RE2 cable used by TCS is not a standard cabl e
for each manufacturer. Be extremely careful
- Even i f the cosnanmee tsolraspea,r endavheer use unidentified ¢
potential for permanent damage to the TCS or PC.
1. Check the serial communication speed for TCS.
The default baud rate is 115,200 bps. You can cha
[ Syst em] menu.
You can check the communSeraitalonBBE®leed at [ Hel p]
2. Check USB, Bluetooth and the COM port number: nur
Device Manager.
3. When connecting via Bluetooth, a bl ud opolodr #AB/ T
TCS.
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4. Confirm that communication protocol is selected
Pl ease note that the setting method for each pr
provided by the software distributer.

o
S 0

The time aofd tloeasiwml ati on program do not match wi

1. Check the settings of the simulation software: Sc
to download the data such as time and |l ocation of

2.1 f it is difficult to set the date/time and obser
TCS itself and set it the same as software.

3. TCS does not allow the user to enter the time bef

only afterai2lOalb7l ei.s a

Poor guide performance

1. Try to adjust the guide speed from the System men
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 all LEDs respond to the signal or

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. In rare cases, the

interfere.

Date and time settings are not maintained between |
- Open the battery cover of the side of the device

2032 lithium button celll

Nor mally, the battery should be maintained for mo
problem suddenly occurs before the expected batte
the seller.

- I'f the current dad eeanh ttiime tahe pgdwam ei s turned
battery tray back and forth several ti mes. Moi stu

- I'f the problem persists does not i mprove, repl ace
battery, epl easeheettibove for instructions.

When the automatic meridian flip function is undesi

- Select Disabl e Magroimdi[ are r F Idii @m]Jn] Me nu .

- When disabling the meridian reversaltefescioipen, | al
this case, it is programmed to reject the GOTO co
i ne.

When it automatically stops with a melody sound whi

- The RA Auto Stop function is activated.

- Check the time and uLoeaatatigncaetuiage tbeameri di an
- Check the RA Auto Stop function.

- Please check the message at the bottom of the scr

When TCS receives a command from Object / GOTO, the
moving.
- Check thel otcamei andsetting.
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- The first star has to be synced and Object |/ GOTO
- Do not GOTO near the horizon.

PEC is turned off but di mmed gray color APECO appea

- It is normal. I ndicates that the PE&iIi hungtion is
information.
- I f there is no "PEC" indication, you cannot wuse t

training.

Turning PEC on worsens the guide performance.

1. In a case the |l oad on the telescope caused a sl ij
2.l n atchagsethe position was | ost due to the stall
3.l n a case that the power was turned off without F

- Refresh the PEC Training. The PEC function uses n
- I'f the PEC function is not act iavadt euds ea unteomhayt itcraaliln
data to operate PEC function.
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CRUX170HD

MAIN SPEC

ITEM Specification
Type German Equatorial Mount
Azimuth Adjustments EV5g
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"

MECANICAL SPEC I LI e

Telescope
Control System
TiTaN TCS

Have
support

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)

Input Voltage Translation

12V DC -> 30V

Main CPU spec

ARM Cortex-M4F

120MHz Operation ; 150DMIPS

1024KB Flash memory System SRAM

6KB of EEPROM

Communication Protocol

Meade X200 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,

a great astronomi cal
the product wuntil

l'ife with the
ts |ifeti me
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Horse Head Nebula / FDK150/SBIG STL11K/Crux170HD / Hwang, Injoon /2018
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