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Chapter i Introduction |

Cable Combinations: Example 2
B This example uses widely available cables,
w These cables come in several choice of cable lengths.

Chapter 1 Introduction L Em B
PC

==
& Macintosh

Macintosh
DBS Female Modem Cable

4 DB8 o DB2S (Straiqht Signai}
! Adaprar
¥ (straignt Stanal)

D525 Female

ﬁ ¥
DB25 Maie
i
| RS252C Cable
H {Crossed Signal)
DB25 Male

Thank you for your purchase of SkySensor 2000 astronomical
telescope controiler.

1.1 How to Use this User’s Guide

SkySensor is designed to be versatile and powerful, vet simple
to use. lis many functions and features makes it convenient to
use, but even if you don't use ail the features, you will find
SkySensor easy to use {0 enjoy the wonders of astronomy.

|

|

_

_

|

I

_

|

|

7

|
This User's Guide explains the functions and the features of |
SkySensor in detail, but after reading this chapter and the next _
chapter, "Getting Started”, you will be able to start using _
SkySensor right away to locate and view many astronomical |
objects. Please read the rest of the User's Guide as you need “
to get the most out of your SkySensor. ﬁ
|

‘

_

_

w

|

|

Chapter 3, "Basic Functions”, explains the operations of the
keys and the display of the controller, and the main menu which
is at the heart of the operation.

Chapter 4, "Command Kevys", explains the usage of the com-
mand keys. The command keys are used 1o execute many

functions of SkySensor, Macintosh

. Modem Cabie
Chapter 5, "For Best Performance”, explains how SkySensor a%mam Sianal)
operates and sugqgests many useful hints for getting the best

performance from your SkySensor. _m

In Chapter 8, "Option Cenniections”, the optional equipments
thatcan be connected and used with SkySensor are described.

Chapter 7, "Cperation Tips”, gives many helpful hints for us-
ing SkySensor.
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Chapter 2 Getiing Started

Chapter 2  Getting Started

This chapter is designed to get vou off to a quick start in using
SkySensor. Although SkySensor has many features to make
it suit your need for observation, you don't need to wait until
you master all features to enjoy observations with SkySensor.
After you read this chapter, please go out and try using
SkySensor. Afterwards, you can read about many features
available to you in the following chapters.

2.1 Using SkySensor for the First Time

When you use SkySensor for the fist time, you need to set its
internal clock and enter the coordinates of the observation
site. In this section, we will make those settings, connect
SkySensor to the mount and try moving the telescope. You
can do this indoors in lighted area.

2.1.1 Setting Date, Time, and Location

We first set the internal clock and the coordinates of the ob-
servation site. You do not need to connect SkySensor to the
telescope for this step,

1} Connect SkySensorte the battery box using the connector
cable.

2) Turn the power switch on SkySensor to ON position. After
SkySensorloge and the version number is displayed for a
few seconds, the following dispiay will appear.

Note: If you press a wrong key and enter an unfamiliar menu, or want to qet out of
a menu without making changes, simply press £SC (escapel key. Pressing ESC
key cancels the current operation and returns 1o the previous menu level. You
¢an always return to the top of the main menu from anywhere by pressing ESC
key repeatedly.

108

Connecting Personal Computer to SkySensor 2000

FPlease use commaergially available cables to connect & personal computer to SkySensor
2000. The connector on SkySensor is the same type (Mini DIN 8] that is used on the
Macintosh modem connectors.

"1 Please note carefuily the connector type and the gender type.

—

i You can use either a single cable or a combination of cables, but the RS232C signals
must be "crossed” overall.

U Some PC may have different type of connectors. Please verify the connector type on
your PC and use an adapter if necessary.

I} The printer cable for Macintosh cannot be used to connect a Macintosh and SkySensor.

O CeR00 O Dmu

(CRGRGEC) " E
PC
SkySensor 2000 (cable side) IBM Compatible PC (cable side)
Miri DIN 8 pir Male DB ¢ Female
XD (D @ T
RO & @ RXp
énd @ & Gnd

©2® D
9.9 =

@ -
| & Macintosh
SkySensor 2000 {cable side) Macintosh (cable side)
Mini DIN 8 pin Male Mini DIN 8 pin Male
XD @X @ T
RXD &) & RXD
6nd & @ Gnd
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Chapter 2 Getting Started

7)

Greenwich) and minus if the local time is behind GMT (west
of Greenwich). As an example, TZ for Los Angeles (on
Pacific Standard Time) is -8. When the correct date and
time is entered, press ENTER key. The cursor will disap-
pear to indicate that the data has been entered. (I you
press ESC key or NEXT or PREV keys hefore pressing
ENTER key, the data would not be entered.)

An error of a few minutes in the entered time will not affect
the pointing accuracy of SkySensor.

After setting the date and time, press NEXT key to display
the menu for setting the longitude and latitude of the ob-
servation site as shown below.

Longitude Latitude Menu for setting longitude and
. . latitude of ti ite.
+135°00°00 +35°00°00 atitude of observation site

Enter the longitude and iatitude using the numeric keys, in
the same way as was done for entering the time. The sign
of longitude is positive for east and negative for west. The
coordinates can be entered to minute and second, but for
normal astronomical observation, accuracy to the degree
is sufficient. As an example, the longitude for Los Angeles
is about ~118"and the latitude is about +34°.

After setting the numbers for longitude and latitude, press
ENTER key to enter the data.

This completes the setting of date, time, and the site coor-
dinates. Although you can press ESC Keytwice now to get
back to the main menu, you can simply turn the power switch
off at this point. The data you have entered will he keptin
the SkySensor memory when you turn off the power, so
you do not need 10 re-enter them every time you switch on
the power.

2.1.2 Connecting to a 50:3

Next, we will connect SkySensor 1o an equatorial mount. Be-
fore you start, please turn off the power switch on SkySensor.

1)

Atftach the DC motors to the equatorial mount, (Please re-
fer to the separate instruction sheet for procedures for at-
taching the motors.)
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Appendix B Specifications

Controller
Dimension
Size 100 X 188 X 45 (mm)
Cord Length: Approx. 2 m
Weight: 370q

Voltage Requirement: 9 ~ 14V

Power Consurnption: 15W Max

CPU: 32 Bit RISC Processor
Display: 20 Col. 2 Line Variable Backlight LCD
Operating Temperature Environment: 0~a40'C
Database:
NGC Objects (Brighter than Mag 15.0) 4841 objects
IC Obijects (Brighter than Mag 15.0) 1352 objects
Messier Objects 108 objects
SAQ Objects (Brighter than Mag 4.0) 422 objects
Planets B objects
Sun
Moon

{Messier obiects duplicates objects in NGC and IC catalogs)

User definable objects:

Celestial Cbiects {RA/Dec) 80 objects
Terrestrial Objects (Alt/Az) 30 objects
Comets [Orbital elements) 30 obiects
Artificial Satellites (Orbital elements) 30 objects
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Chapter 2° Getting Started

2} After positioning the telescope tube in the initial position,
press ENTER key. (The display will now show a selection
for the object menu.)

MAIN: Menu Selection QObject Menu Selection
Main Menu> RefStar

Now press the Up-direction key located on the upper part
of SkySensor. If the cable is connected correctly and the
telescope is positioned correctly, the motors will start to
turn and move the telescope so that it points upwards.
When vou release the key, the telescope will gradually
come to a stop.

Initial nom_.:O: {The alevation of the potar axis should

be aboyl equal 1o the latitvde.}

Declination motor is
positioned on outside

Waost

Telescope tube
is level, pointing
toward left

Countarwelght shatt
points downward
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[ nothing happens when you turn on the power]

Please check the following.

[ Is the battery cable securely connected?

] 1s the fuse on the battery cable OK?

C1 ¥ you are using an AC adapter, is the polarity (+/-) set
correctly?

fIf the clock and parameter settings get m_.m__mmn:

SkySensor

s memory and clock are maintained by an internal

iithium battery. This battery should last about 5 years, but when
it's worn out, the memory and the clock may get erased. Please
have the unit serviced when this happens.

[When something is not right]

It may happen on an occasion that SkySensor gets lost and
point the telescope in a completely wrong direction, or does
not respond to key strokes,

[ Cause:

(] Solution:

SkySensor's computational data may have be-
come corrupted.

Reset the power switch and start over again from
the initial position. If this does not fix the prob-
lem, re-initialize the memory by referring to
"Press 4 direction keys simultaneously while
switching the power ON” in Section 3.1.5.



BI010W By} dois
0} 440 UoUMS samod sy} un} ‘Asusbleuls ue Ul “saunlul
10 Juspiooe ue asneo Aew 0s Buiog ‘peeds YLy e bujurr
S I0JOW BUL S{1YM JUNOLW 2} 10 2d00s8[8] 8U} YOoNol 10U 0]

{‘uibe 1 $s9.d pUR AJUBIUSWOW A8Y UONDB)
-1p 81150ddC By} 8SED |8 ‘ABME DL UONOSIIP $1ISOHdO By
Ul 2C0088|81 B} SAOW O} OYI[ P|NOM NOA J|} 'SPUOSS My
2 JoUE UOISSMP JBUI0 Y Ul BUIAOW LIRS (1M 2d0088|8)
oy} ‘ABY UOLDRUID BNSOddo By} Bulssald daay NOA J| "Azme
WO dols [Im 2d00S3(2) SU) pUR ‘AN uOnD8JIp B)iseddo
oy} 892.4d ‘2d0o0osa|a) Y3 dOIS APOIND 0} 83 PINOM ROA J|

‘o4
~UO2 B YIM AjIWE) SWIO0D] 0} S3WLI] MB) B SASH JOI0W S}
UM tUBWILIDGXSD 9SES|d “9Y)] NOA Peads AU 1B 8d0088|8)
Bl) SA0W O] 21GT 24 ||IM NOA ‘SASY UOHD8JIP a1 Buises)
-84 puUe Buissa.d jo Buiwil sy} buljodiued Ag "paads eyl
POy 01 uiebe Aay oy} ssa.d ‘poads palisep ay} sayoead
PUB UMOP SMO|S Aljenpedb Jojow 8yl sy A9y oyl aseatal
1844 ‘PaBUs JSMO| B 1B Allpesls 2d0088 918Ul 9A0W O] Usim
NOA J| ‘UMOP AS3 BU) PIOY NOA SB psads WnuixXew syl bu|
~l0Bal A{|ENJUBAS ‘12])SB} SBA0W Al[BNpRIG UByl puR AlMmO(S
BAOW 1811] 30008818 BY] ‘ASY UONDSIP B UD $58.1d NOA USUA

-Al[BUCBEIP 200088|8] &) 9ACU
0] A|SNOBUEBNWIS SASY HOT/IUDIY puB umoq/dn ssedd
ABW NOA "H2| J0 61l OF A|JRIUOZLIOY BUIMS ||im 200059|3]
oy ‘Ao LoNasP-HOT J0IUbIY $58.d NOA UusuMm ‘Alie|Iuig

uonnen

\%

N

gl

A9y 083 buissasd Ag Ajdws UCHIBAISSQO
awnsas UBD NOA ‘susddey SIUl §] "UO PaUIN] 1S4l SBM I uaUm
o118 By} 0) UINIB) PUB doaq B Hwe ABl JOSUSSAYS ‘UoIoaU
-U09 2800} B S8 9|qBD AlaljBq SUl 1l 10 ‘MO| St 9DRLOA AldREQ
2yl usym paads ybiiy Je paleIS|a00R AUSPRNS ST I0I0W DY) ||

[19504 S190 108U SANS 3}

‘ulebe 20d008919) 2U1 DAOW OFB|gR 8] [|IM NOA PUE ASY
4OLS ss24d ‘susddeay Sty §| "SA® I0j0u O} BUIpUOdSS dOs
0} adoosa (9] BU) 2SNES ABW SIU] pUe Weiboud syl AQ pshull
aq |pm paads JOJ0W 2y} '9|9BISQ0 UR 11y &d00S9[8] BUI USUM

[8A0W J,uCMm JI pue podi oyl Yy a2doas ||}

‘BOUSIBLAIUI BU] PIOAR d]BY pue 3d0DSS|9) SY} JO Lo
-150d oY pUSIXS ||IM Je|[1d-}[BY D[CR]IBAR A|[BUCNAO 8] 1O @SN
oy ‘UOISOd WIBLSD Ul pOdL] BUl Ylm suspsiul Aew ) ‘adoos
~5(3) 24} C) SBLIOSSDOIE JOYI0 JO BIOWED B USBLIR NOA USUM

[podiil @yl UlIm selapialul sdoose|sl ]

“I9AQDBL A|[BNREID |[IM PRBdS SU} PAACWSI §I 81081S
~GO BU} UBUM INQ ‘UOIOURY SIY) AQ PRUWY AjlieIodwS) 89 [Im
paads J0j0W a8y} ‘peddo)s s puR 9|0B8qo UB 1Y ©d02s9|9]
BY) 4 POSTS JOIOW DU} JIL| PUR SDURISISS L010W U] 8SBBID
~Ul pue sdoJp 2B 0A B5USS O} pawwelbold S| J0SUSSAIS

‘UMOP 1 MOJS PUB JCICW

BY) U0 PBO| BJIX3 Ind {IiMm ]| ‘peoUR[Rg 10U S| JUNoW 8yl ||
Zpesueleq wnow oyl s| [

SlLlWI| peads 00w aul 1as 0)

MO UO £/ LUOIIDBS Ul nusy poeds JOION, 89S aseald
SO 198 N poads Jojow 2yl 8] []

‘d]l SNOABId 9y} 1O § 9SNB) 58S B5ed[d
2B oo} sueabi suy [

sdi] uoneledg [ J9ideyd

01




14

Chapter 2 Getting Started

2.2 Observing with SkySensor

As the sky begins to darken at dusk, let's get ready to observe
with SkySensor. Before it gets completely dark, itis convenient
to adjust the focus and align the finder using a distant landmark.

With SkySensor, there is no special alignment procedure with
a special set of alignment stars to align the telescope., When
the telescope is not pointing precisely on the selected ob-
ject, you can center the telescope on the object and press
ALIGN Kkey to align the telescope for more accurate pointing.

You can siew the telescope to an object using GOTO function
from the beginning. For the very first pointing with GOTO
key, the pointing accuracy will probably be off by a few de-
grees. By centering the telescope on the object and press-
ing ALIGN key, SkySensor computes the alignment error and
the pointing accuracy will improve for the next pointing using
GOTO function,

2.2.1 Turning ON the Power Switch

Connect SkySensor 10 the motors and the power supply and
turn the power switch to ON position. When the message
"Set scope in horiz. pos. and press ENTER” is displayed, set
the telescope in the "Initial Position” and press ENTER key.
You do not need to align the polar axis on the equatorial mount,
but point the right-ascension axis approximately toward North,

2.2.2 Selecting an Object

Look up in the darkening sky. Do vou recognize any cbject?
For the first pointing, select an object you can recognize so
that you can verify that the telescope is pointing at the correct
object. If you can see the Moon, that would be a great target,
If the Moon.is not up, then Jupiter, Saturn, or Venus are easily
recoqnizable objects through a teiescope. If you can recog-
nize any of the stars, you ¢an use that for the inftial pointing.

To select the Moon, planets, or a star, vou first select the menu
for those objects.

Nete: Positioning the equatorial mount so that its polar axis points toward North
lets you slew to an object using GOTO key before the first alignment, but this is
not'a necessity, Please see Section 2.3.1: "About the Alignments”,
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ClCause 2: Battery voltage is low. When the battery be-
comes depleted and the voltage drops, the mo-
tor speed wili decrease and will eventually stop.

(] Solution 2:  Replace the battery.

[ Cause 3: The motorQears are adijusted too tightly. [f the
gears are too tight, the moetor will turn slugqishly
and may stop, especially when the voltage drops.
The battery will also drain quickly,

[ Solution 3° Remove the motor from the mount and turn the
gear on the mount (not the gear on the motor) by
hand, The gear should turn easily and smoothly.
If you need iots of force to turn the gear, then the
worm gear on the mount needs adjustment or an
overhaul. Please consult the dealer or the dis-
tributor to have the gears adjusted.

If the gear on the mount turns smoothiy, then turn
on the power switch on SkySensor and try mov-
ing the motor with motor keys without attaching it
to the mount. If the motor turns smoothly, then
reconnect the motor to the mount, When recon-
necting, be sure that the qears are lined up
straight and leave a slight gap between the
gears.

(] Cause 4: Malfunction in the wx,\mm:mo_‘ program.

[ Solution 4; Please refer to "When something is wrong” at
end of this chapter.,

[The motor moves slugqgishly]

Piease check the following.

(] Is battery weak?
SkySensor works even if the battery voltage drops some-
what, but the motor speed will decrease.

(] Are clamps tightened?
The clamps may be slipping.
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101

SAQ menu containg
422 stars brighter
than maagnitude 3.9
which you can also
use for alianments.

(0 To Select a Planet

To select a planet for the object, the planet menu must be se-
lected from the main menu selection. In the main menu, scroll
the menu selection by using NEXT/PREV keys untii Planets is
displayed.

MAIN: Menu Selection Main menu selection
. showing planets menu
Main Menu> Planets

Press ENTER to enter the planet menu. In the planet menu, the
first planet in the menu which appear albove the horizen will be
displaved.

MAIN: Planets Menu Planets menu:
Plan.>4 Jupiter

By pressing NEXT key, other planets which currently appear
above the horizon ¢an be displayed. When you press ENTER
key, the data for the selected planet will be displayed. In the
above example, if you press ENTER key, Jupiter will be se-
lected and its data will be displayed,

MAIN Data: Jupiter Data display for Jupiter
RaDec 18:11.8 -18°24

L] To Select a Star

For the initial alignment, the reference stars menu from the
main menu selection which contains 35 fairly well known bright
stars is convenient to use.

In the main menu selection, select RefStar using NEXT or PREV
key

MAIN: Menu Selection Main menu selection showing

¢ reference stars menu
Main Menu> RefStar

[1f the display appear stuck]

Occasicnally, the second line of the L.CD display may appear
to be stuck.

(JCause: When the display on the first line is changing rap-
idly, the second line may appear stuck if the first
line changes before the secondline can be up-
dated completely.

[JSolution: The display will soon return to normal by itseif.

[To move telescope past the pole]

With tive motor control mode set to RaDec, the telescope will
move toward the pole when you press Up key, but it will stop
when itis pointed at the pole. This is because the Up key in
RaDec mode is designed to always move the telescope in
direction of the pole. If you want to move the telescope over
and across the pole, set the contrel mode to X-Y.

[To verify the current motor model

Press Mode key to verify the motor modes. The current con-
trol mode and the speed mode will be displayed for 5 sec-
onds on the status line. (If you press MODE key again while
the mode is being displayed, it will cause the control mode to
change.)

[To change speed mode without looking]

The motor speed mode is chanaged by pressing [+] and -]
kevys. If you follow the following sequence, you can change
the motor speed to the desired speed mode without looking
at the mode cn the display. (The [+] and [-] keys are posi-
tioned on the bottom row of the keypad, where with a little
practice you can press them without looking.)

) High speed: Press [+] key twice.
[ Medium speed: Press [+] key twice, then [-] key once.

] Low speed: Press [-] key twice.
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Chapter 2 Getting Started

ALIGN key

set to Fast (variable 0-1200x speed). Pressing [-](minus) key
on the keypad once changes the speed mode to Medium (fixed
32x speed), and pressing [-] key once again changes the speed
mode to Slow (fixed 2x speed). By pressing [+] (plus) key, you
can change speed mode back from Slow to Medium to Fast.

(Also, if the backlash compensation is not adjusted, the tele-
scope may appear to move in zigzaqgs, especially at low speed
mode. To adjust the backlash compensation, please see Sec-
tion 5.6, "Setling the Backlash Compensation™)

When you position the object at the center of the field of view,
press ALIGN key located at the numeric 4 key of the keypad
to align the telescope. The ALIGN function will not be acti-
vated until the key is pressed for about 3 seconds, in order to
prevent its unintentional operation. When you keep pressing
ALIGN key for 3 seconds or longer, SkySensor will sound a
double beep to confirm that the alignment function was acti-
vated.

2.2.4 Finding the Next Object

The procedure for pointing the telescope toward the next ob-
iect is the same as for the first object, but the pointing accu-
racy will be much improved.

The display should be currently displaving datafor the first
object. Press ESC key to return 1o the object selegtion menu
level. To select another object from the same rmenu, you can
press NEXT or PREV key to display other obiects in this menu,
If you want to select an obiect from anothermenu, then press
ESC key once more 1o return to the menu selection level.

After you select 2 new object, press GOTO key to slew the
telescope to it. This time, the object should be in the finder's
view, or very close to it. As before, first center the obiect in
the finder's view, and then center it in the main telescope’s
field of view, and press ALIGN key until it double beeps, Ev-
ery time you align the telescope with 2 new object, SkySensor

Note: You san increase the accuracy of the second alignment by selecting a
second reference object which is far away from the first reference object. How-
ever, it is OK even to use the same reference objects repeatedly for the align-
ment, as SkySensor will automatically select 2 optimal combination of reference
obijects from the previous alignments for best accuracy.

89

[ For observing satellites, the longitude and iatitude of the
observation site must be set very accurately. This is be~
cause the apparent position of a satellite in a low Earth
orbit depends greatly on longitude/latitude.

[ 1 you dor't see the satellite in the finder, look in the direc-
tion the telescope is pointed without using the telescope
for what looks like a star that seems to move slowly across
the sky.

For more details, please see Section 5.8, "Observing Satel-
lites”,

[When the object is in sky, but not in the menu]

For example, you may see the Moon in the sky, but the Moon
does not get displayed in Moon menu.

(N Cause: The date/time or longitude/latitude settings in
the setup is incorrect; CR, the position of the
Moon is outside the region specified in "Object
Direction Menu” in the setup.

[JSolution: Check to see that the date, time, longitude, and
latitude are set correctly in the Location and Time
cateqory of the setup. Check that the day of the
week displayed on the first line of Date and Time
Menu is correct.

If an object such as NGC object does not get displayed, you
can enter its number directly into the menu and check the
data display for its altitude and azimuth to see if it agrees with
the apparent direction. If the object is not in the database, a
message "No data” will be displayed.
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Chapter 2 Getting Started

2.3 Things You Should Know

2.3.1 About the Alignment

Initially, SkySensor behaves as though its right-ascension axis
is aligned with the polar axis. That's how, by setting the equa-
torial mount with its right-ascension approximately northwards,
you can execute a GOTO command before the first alignment,
It is convenient, but not necessary to execute a GOTO com-
mand before you align using ALIGN key. You can set the
mount at any direction and do the first alignment using the
motor keys to manually center the object in the field of view.

The pointing accuracy increases as the number of the object
that are used as reference points increase from two to three.
SkySensor uses maximum of three points to do the alignment
calculation. When you zlign on the fourth obiect, SkySensor
takes the coordinate of the last object and combines with the
coordinates of two previous reference points which are auto-
maticaily selected to vields best pointing accuracy. When
SkySensor completes the alignment, it displays for a few sec-
onds the number of reference points it has used for the align-
ment. For example, if it has used three reference points, you
will see the following display.

ALIGN: 3 point align Display shewing the number of
’ reference points used for
alignment

The pointing accuracy with one or two reference points de-
pends on how the telescope was set up, but as a rough quide,
one reference point will.get the object somewhere in the
finder's view, and tworeference points will point the telescope
so that the obiect is near the center of the finder's view. With
three reference points for the alignment, the pointing accu-
racy will normally be good enough to locate any objects in the
fietd of view of low to medium powered eyepiece reqardless
of small errors in the initial setup position or the parameters.

You will generally get better pointing accuracy if you use ob-
jects which are far apart as reference points. But you can use
reference points which are close logether, or even the same
reference objects over again, as SkySensor automatically se-
lects the best combination of reference points for the alignment,
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[Initial position for a scope on the accessory plate]

When the telescope tube is mounted on an accessory plate,
the tube is mounted 90 degrees from the normal position and
it cannot be positioned as shown in the diagramiin Section
2.1.3. In this case, the telescope tube should point West as
shown in the diagram but the declination motor would be on
the left side (toward the frontof the telescope). The reason
the declination motor positicn is specified is to prevent the
motor housings from colliding.

[To setup the telescope before it gets darki

You can setup and align the telescope before it is completely
dark if you can see the Moon or a bright planet. [t is also
possible to use the land cbiects stored from the previous ob-
servation session as reference points. Cr, if you have not
moved the telescope or the mount since the last observation
session, you can simply switch on the power and press ESC
key to start chserving without needing to realign.

[To use land objects for alignments]

You can use iand objects as reference points for the align-
ment, You need to first align the telescope at that observation
site using celestial objects and store the iand objects in the
Land menu with STORE key. Then the next time you do ob-
servation at that point, you can select the land objects from
the menu, center itin the view and press ALIGN key to do the
alignment, just as you would with celestial objects.

{To stop the tracking motion to [ook at land]

To stop the tracking motion, select Land menu from the main
menu selection, Please see Section 2.3.6, "About Daytime
Viewing and the Sun”.

[To observe the Sunl

To observe the Sun, select Sun menu from the main menu
selection. Please see Section 2.3.8, "About Davytime Viewing
and the Sun”, for details.



("s10840 usepjoeq AQ pasned ‘sbezbiz
U1 SA0LL 10U S0P 20008 (81 S} ‘@POUI A-X Ul 85NB28q SI SIY 1)
‘PBUNS JOUAY St SPOW A-X ‘MBIA JO PiSl} SU} UILRIM 1091Go 3l
10 Buluosod 98199.4d 40} InQ '9d00s JBPUY DL JO MBIAJO p1ey
241 011 12910 Sy} Bulg 0} Asee ) Se)BW 3POW 0IU0D ZVIHY

(2pOW 00D A
X} AIFENPIAIPUL IO (SPOW (010D D@ (JBY) SIXE UOLEBUI[OSP/UdLS
-u0sE-bL 3U) DUOIR BACW WY} 83BW 0] 911$80d §111INQ
{(5POW |0QU0D ZYHY) Al[BUOZLIOY/A|jEDILEA BAOW 2C0083|81 B
1BU} ©S UIN} SIOJ0W BYL 'POSSRIC BB SASY UCNOSIIP Y3 USUM

"$I010W B4} [04U0S 0} PESh 8 louURd Aay) 08
1108410 BU) BUIIONUOD 10} POSN S4B SADY UOHO2UIP By} Hiiou
S110)20IPUL YL UBUAA "HI $I1 J21UeD SYi je Joledipul JojoW Byl
USyM SADY UORDBIIP JNOJ BUISN Af[enUELl PBACLL 24 ABW SI0I0W

SAON SJOION 22U} MOH 1ROQY €2

‘BlEpP 24 YBNOJUYL ||040S 01 A8Y LY 3N bulssaud AQ Ae(dsip
elep Syl Ul Jls 8y} JO (Sphiiubew) ssaulyblg SU) 3o8yD Ued
noj AliSE® punoj &q UBD pue JYbLIQ 848 NUSW JEIS HOUBISR)
ay) u) PeIS! SJe1s BU] JO 1SOW Jels 3YDLIG B 104 patedipul uol
~084IP Y} Ul 3007 'S98ibap (/Z S 1SeM PUE '$93105P 081 S|
YOG ‘S92.b8p 06 S11SeT ‘98408p ) ST YHON 1Byl 05 “YHON WO
2SIMND0[D PRINSESW 2|DUR [BUINW|ZE SY) SIJeqLInU DUCOSS
3y} pue (Y)IUSZ 3y} S1 S98.09pP (6) UOZHOL SYI BAOGE 108100
2y] JO PNUIE BYI ST J2QUINU IS0y dUL ‘2jdIeXs 8A0qeR SYL U|

JB}S € JO Bep Ll wow. ep "8L  ZVIIV
23y Buimoys Aeldsiq ebap teled NLYW

‘Il 81820| NOA d[8y O} Je}S 1BU} JOj Blep
(UINWize PUB SPNLLE) 2V} Y oU3 AB|dstp 0} jnjd|ay USHO S I
‘aSBD SIY U] UsWUbIie Sy} Jof 95N 0} J8)s AUk Ajjuspl 0} 3|qe
20 10U ABW NOA 'JUSWUBHE 18J) 28U 20} Ing Bpuly Syl Ul Al
-uept 0} 9|qe 8q 0} UbNOoUS Aj9}RIN00BEIBIS AU JSOW 0] 5d00S
-2|9} 9} JUIOd O} @B 2Q PINOYS NOA ‘IUBWIUB! e 184l 8L 18y

‘aiessaw Buluiem e 1sh
[lm NOA ‘810810 959} UO UBblie 0} Al NOA J| 81unDoRUl SUWOD
-2q 0] JUSWLBI? By} 8SNEs ABW Way} bulsn pue esle apim e
1BA0 PAPUDIXS UBNO 9J8 5109100 8581} 88neoaq JusWuble Jo)
PoSN 50 JOUURD SNUBW DI PUE ‘DN USISSHN WO S103Iq0 8y L

L2

IOSUBSANS
abuwep A Yoiym sabing t1amod 2|qIssod [0 8SNEIS]
POPUSLULLOSS.L 10U S1 120 © JO }3IN0 JSlybl elesebio j0 esn syl
‘POPUSLULIOSRI S| AIBRE] ([20-19M JOA 2| @[Geebleyoal jo osn
BY) ‘21BWI|S PIOD AJ2A U] 'BUIMSls AJRSS208UUN PICAY. 'SPIO)
(BJBASS UIRID JUSIIND BY) $25L840UI 2d00SD[8) B} BUuiImaIs

"B A
-leq BuISEsIoU] ‘Peads 18MmO| 1B JUSLIND $88] S9SN SI00N

BUILES MO| B 01 paads JojoW wnulixew ayi 1eg [

‘@yeUW AU} UO BUpUSdap 2 10 J010r)
B s2 yonw s AQ AJBA ABUL 8ouBWIIONed AJSRE] BUllRHlY

1s8la)EG Suljey e souBuLIOUed Yty 85 7]

"BI09 Bie ASY] USYM APMDIND 1IN0 JBaM SSLIBliEd
iem saueneq deoy [

"811] AJONEQ BY] SSBIOU] 0} MOY
UO sdi) BWOS 1B @loH 'BUuCt 1881 10U ABW S8LIBNE] 3y} ‘PIOD
811 UBUM Aye10adse Jamod o) SBLBRR] (|80 AP BUISD UBUM

4o Buo 188| salianeq S)ew O]

‘peads JoJou BU3 195 0} MOY U0 g/ UOH08g Ul NUSN
pasdg 00N, 988 85EDId ‘AllBINb AssA Un fim Asy} ‘X008 1noge
Ol WBY) 189S NOA 3| 12INb A|GRIOPISU0D 89 || A2UL ‘X005 1N0ge
0] poeds aul buiyles Ag ‘paads me| B 0} JOJOW B3 O pumss
peads WNWIXau 84} 108 ‘2SI0U JOJ0W aul JeMo( 0L ‘1enb bulyl
-AIBAD oM O] JUBM ABW NOA ‘JYbIu J& alel BuiAIasql UBUM

[2sI0u JOIOW BY} 8oNpsd O]

AJESS00U DUI008Q ABLL JUSWUD| S B PUB YO AYDES swodaq
Al Buipee) J5poous ey} ‘paads Ybiy je Buiuing e sI0jow aut
S{IUM 1O PAUIN] S] YOHMS JOMOd DU} 3l IBABMOH "UO 3oeq Jamod
ay) buuiny Jeye Aay 0S3 buissaid AG 9NUNUOD I818| UBD NOA
‘440 UDIME Jomod Uy win) ‘AOUsbIaWS UB Ul JOJ0W S dOIS 01

[A2uablaWs uB Ui SI0}0W dO}S 0] ]

sl uoneiedg  /491deyn

96




22

Chapter 2 Getting Started

Please see "Motor
Speed Menu” in
Section 4.7.3 on how
to set the maximum
motor speed,

When GOTO key s
nressed, the tele-
scope will move ‘so
that the telescope
reversal will not be
necessary.

2.3.3 About the Backlash

Backlash is a "slop” in the gears, causing time lags for the
telescope to move in the opposite direction when the direc-
tion of the motor rotation is reversed. Some backlash is nec-
essary for the motor to operate smoothly. SkySensor takes
the backlash into account when it computes the telescope
position and commands the motors to move. Since the amount
of backlash can vary, the amount of compensation for back-
lash is set as adiustable parameters.

If the amount of backiash compensation differs by a large
amount from the actual ameunt of backlash, the motor response
may seem slow or the telescope may seem to jump suddenly
when the direction keys are pressed. If this happens, please
see Section 5.8, "Setting the Backlash Compensation”.

2.3.4 When the Power Goes Qut

if the power cable is accidentally disconnected, or when it is
disconnected in order to change the batteries, YOou ¢an re-
connect the cable and keep on going by pressing ESC kev
when the message "Set scope in horiz. pos and press EN-
TER" is displayed.

When the battery voltage is low, the voitage may momentarily
dip even lower when the motors are commanded to move at
high rate, causing SkySensor's circuit to reset, (When reset,
SkySensor will emit a beep and displays the message "Set
scope in horiz. pos and press ENTER™) Ifthis happens, sim-
ply press ESC key to continue the observation. When the
battery voltage becomes very low, lowering the maximum
motor speed setting to 300x or less will help prevent resets
due to voltage fluctuations.

2.3.5 About Telescope Reversal

When the telescope s pointing close to meridian, if the bal-
ance weight shaft rotates above the horizontal level while the
motor is being moved at high speed, then the motor will stop
and the following message will be displayed to prevent the
telescope from hitting the tripod.
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2.83.7 About Daytime Viewing and the Sun

For safety reasons, before using GOTO function dur-
ing daytime, place caps on both the telescope and
the finder scope and remove them only after making
sure that the telescope is not pointing near the sun.
Permanent eye damage may result if yvou look at the
sun through a telescope or a finder scope.

The procedure for pointing the telescope to the Sun using
GOTO function is the same as for the other objects, by select-
ing the Sun menu from the main menu selection. However,
because the observation of sun is dangerous without using
proper equipment and method, the Sun menu will not show
up on the menu selection unless specified in the setup menu.
Please see "Sun Observation Menu” in Section 4.7.4 on how
to enable selection of the Sun menu.

During observation of objects other than the Sun, if SkySensor
determines that the telescope is pointing too close to the Sun
(closer than approximately 15 degrees), it will automatically
move the telescope away from the Sun, and the folliowing
warning message will be displayed. {The warning beep will
not sound for this.)

Moving to avoid Sunm Sun avoidance warning

You can point the telescope toward to the Sun oniy when you
have selected the Sun menu from the menu selection. This
safety feature is effective only when the telescops is properly
aligned, so it is not a fail-safe mechanism for preventing the
telescope from peinting toward the Sun. Also, this automatic
Sun avoidance function is not active before the initial align-
ment when SkySensor.is switched on.

2.3.8 For Better Pointing Accuracy

Here are some tips to improve the pointing accuracy.

(] Achieve 3 point alignments using stars.
The alignment become more precise when 3 points are

93

command that caused the error, The third number is the cu-
mulative number of errors that has occurred (the error count).
If you are sending a batch of commands from a file, you can
check to see if there was an error by checking the error count
at the end. The error count can be cleared by sending CLEAR
command. When RES_CODE is set to 1, then only the num-
bers within [ 1 will be returned.

6.2 CCD-Autoguider

SkySensor may be used in conjunction with the optional CCD
Autoguider AGA-1. When connected to AGA-1, SkySensor
will receive signals from AGA-1 to quide the telescope.

[ Setup and align the telescope and SkySensor. For the use
with AGA-1, the polar axis of the mount needs 1o be aligned
accurately. Set the backlash compensation on the
SkySensor to 0. (Backlash compensation is done by AGA-
1)

[J Connect SkySensor to AGA-1 using optionally available
connector cable. In Autoguider Menu in the setup (please
see Section 4.7.3), set Autoguider to ON . The speed set-
ting in the Autoguider is initially set to 0.5x, but try different
speeds and use the speed setting that gives the best re-
sult,

O Slew the telescope to the object by using GOTO key or by
using the motor keys, then set AGA-1 on the quide star
following the instruction manual for AGA-1 to start quiding.

6.3 External Encoder

SkySensor can be used with external encoder units such as
the GP Encoder. When using the external encoders,
SkySensor computes the telescope position using the signals
from them, so it becomes possible to loosen the clamps and
move the telescope by hand. However, the motor control
becomes limited, and they can be used only like two-axis drive
corrector units.

] Connect external encoders and SkySensor using option-
ally available connector cable.
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scope position is -90 degrees, and it increases as The following commands can be used with SkySensor.

you rotate the telescope toward the pole, reaching 0 SATEL n Set satellite selection number.to n
degree when the tube is parallel to the right-ascen- COMET n Set comet selection number to n
sion axis. Y for the initial telescope position is 0 de- EPOCH n Set epoch time (for satellite) or time of
gree m.:a itincreases as you ﬂ.oﬂmﬁm ﬁ_‘_m telescope passage in perihelion {for comet] to n
: clockwise as you look from behind (the side you fook - PERIH n Set perihelion distance to n (for comet)
into the polar axis scope) the equatorial mount, ECCENN Set eccentricity to n {for comet/sateliite)
The direction the telescope moves in X-Y mode is ANODE n Setascending node to n (for comet/satellite)
such that if you position the right-ascension axis ver- APERG n Set arqument of perigee/perirelion to
fically (as-for the alt-azimuth mount mode), the tele- n {for comet/sateilite)
scope will move toward right if you press the Right- INCGLI n Set inclination 1o n ifor comet/satellite)
direction key and moves up if you press the Up-di- MANOM n Set mean anomaly to n {for satellite)
rection key, REVDAY n Set revolution per day to n (ior satellite)
There are three motor control modes, designated RaDec, DRAG A Set drag to n (for satellite) .
AltAz, and X-Y modes. In each mode, the telescope moves LABEL s Set name label t0 s for comet/satellite)
along the designated coordinate axes when direction keys {s is a character string)
are pressed. Please see "Motor Control Modes” in Section TLE Next three lines are TLE formats (for satellite)
3.1.1 for details, DELETE Delete the object (for comet/satellite)
VERIFY List the orbital elements {for comet/satellite}
RES_CCDEn This command specify the command response

2.4 Useful Things to Know

n= 1 : Return response code only
n= 2 . Do not return response code

2.4.1 Selection Criteria for Objects CLEAR Set error count to 0

Before sending commands to enter the orbital elements, you
must specify the selection number by sending either SATEL
{for satellites) or COMET (for comets)

in SkySensor object menus, you can scroll through a list of
objects which appear above horizon by pressing NEXT/PREV
keys. You can specify the criteria such as the altitude, direc-
tion, brightness, size, and type for those obiects, and list only
those object which ' match your observation purpose and the
terrain. You can also list objects in a specific constellation.

commands. All orbital elements you enter will be assigned to
the selection number you last specified.

Please see "Object Direction Selection Menu” and "Object Example 1:
Type Selection Menu” in Section 4.7.4 for details,
Satel 1 # Elements for satellite No. 1
- labei Mir #Name of the sateilite
2.4.2 User Menus epoch 06319.1935422  £Orbital elements
inch 107.997
SkySensorhas three menus that the user can register objects anode 125.125
by their coordinates: User1, User2, and Land., Each menu eccen 0.000241
holds 30 objects. aperg 236.845
Usert and User?2 are for celestial objects. You can store ce- manom 123.246
lestial coordinates (RaDec or J2000) in these menus. You can mm<mm< 1 M.wmm 3252
ra -G.e-
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Chapter 3 Basic Functions

SkySensor's basic functions are explained in detail in this chap-
ter.

3.1 Keys

The keys on SkySensor can be grouped by their function into
4 direction keys. for controlling the motors; 4 green menu keys
for selecting menus; and 12 command keys. The direction
keys and command keys also functions as cursor control keys
and numeric entry kevs for data entries.

3.1.1 Motor Conirol Keys

Direction Keys

Motor Indicator

MODE Key

[=] ey

When the motor indicater [amp is lit, the direction keys func~

89

observation site, the speed, longitude and latitude, and
altitude can be displayed in the data display.

The apparent position of satellites is affected greatly by a
slight change in the orbital elements. If you cannot find the
satellite right away, watch the sky in the general direction
the telescope is pointing and look for a moving star. The
brightness of a satellite ina low Earth orbit appear usually
around magnitude 3 or 4, but a large satellite may some-
times appear brighter than magnitude 0. Some satellites
may shine on and off at reqular intervals instead of shining
steadily. If you use the latest orbital elements and set all
parameters accurately, the accuracy of SkySensor orbit
prediction is such that you should be able to easily locate
the satellite in a finder scope. Once you locate the satel-
lite in the finder scope, it is possible to guide it into the
field of view of the main telescope.

If the telescope reversal warning appears while tracking a
satellite, you can press 0 toreverse the telescope as usual.
However, the tracking motion will stop when the {elescope
is reversed, so you should press GOTO key to start track-
ing again. If you are looking for a particular sateliite, you
can predict the time the satellite will appear (you can set
the time in the setup to just after sunset and check the
longitude and latitude of the satellite to predict if the satel-
lite would appear that day, then check the aititude to see
the actual time it will appear above the horizon) and the
direction it will appear. You can avoid the telescope re-
versal during tracking by setting the direction of the polar
axis approximately parallel to the path of the satellite.
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Chapter 3 Basic Functions

[7] Motor Speed Mode

The speed at which the motor turns when the direction keys
are pressed is controlled by the speed mode. There are three
speed modes: Fast, Medium, and Slow.

The speed mode is changed by pressing [+] (plus) and [-i
{minus) keys. When [+] key is pressed, the speed mode
changes from Slow to Medium to Fast. When [-] key is pressed,
the speed mode changes from Fast to Medium to Slow.,

When [+] or [-] keys are pressed, the mode display similar to
the one displaved when MODE key is pressed will be dis-
played for two seconds so that you can confirm the new speed
mode. If you would like to see the current speed mode with-
out changing the speed mode, use MODE kev o see the dis-

play.

The actual speed for Fast, Medium, and Slow speed mode
can be set in the setup menu. (Please see "Motor Speed
Menu” in Section 4.7.3 on how tc set the speed.) The speeds
are defined as multiples of the sidereal tracking rate, The
Low speed can set from 0.1x to 9.9x, and the Medium speed
can be set from 1x to 99x,

The High speed is variable. As you press the direction key,
speed gradually increases and when you release it, the speed
gradually decreases. I you press the key while the motoris
slowing, the motor holds that speed while the key is pressed.
The upper and the fower limits of the High speed mode, and
the rate at which the motor accelerates and decelerate can
be set in the "Motor Speed Menu”. If you'set the upper and
the lower limit to the same speed, it effectively becomes a
fixed speed mode.

When the motor is decelerating in High speed mode, you can
stop it immediately by pressing on the opposite direction key,
If you keep pressing on the opposite direction key, the motor
will start tomove.in the opposite direction after a few sec-
onds. If you want to move the motor immediately in the oppo-
site direction; release the opposite direction key momentarily
and press it again.

When you execute a GOTO command, the motor moves at
the upper speed limit set for the High speed mode. If vou
want to observe guietly, you can lower the motor sound by
setting a low upper speed limit,
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a polar axis scope. But if Polaris is not visible, you can still
align the polar axis by switching the mount mode of SkySensor.

To align the polar axis, first place the equatorial mount so that
its polar axis points approximately toward north. Setthe mount
mode to Unaligned Equatorial and align the telescope until a
3 peint alignment is achieved and the objects can be slewed
to with GOTO function accurately. Now select a star (avoid
using a star near the zenith} and use the GOTO function to
point the telescope to it. Centerthe star in the view and do an
alignment on that star so that the star centered when GOTQ
function is executed.

In the setup, setthe mount mode to Polar-Aligned Equatorial.
Then while fooking through the finder, press GOTO key, and
you will see that the star will shift its position. Follow the move-
ment so that you know where itis. Using only the azimuth and
the elevation adiustment screws, center the star again in the
field ¢of view of the telescope. The polar axis should now be
aligned.

If the star cannot be centered within the adiustment range of
the screws, then you need to move the tripod to center the
star, but the potar alignment may not be very accurate when
this happens; repeat the above procedure in this case.

You will be able to achieve a fairly accurate polar alignment
with this method if you make sure that the 3 point alignment is
accurate enough to be able to accurately point to stars in dif-
ferent parts of the sky.

5.8 Observing Sateilites

With SkySensor, you can automatically slew to and track arti-
ficial satellites.

I To tracking a satellite, vou need to have its orbital ele-
ments. The orbital elements for the satellites are available
in selected magazines and from many Internet web sites
related to satellites. The orbital elements for satellites
changes frequently, so be sure to use the |atest available
elements. There are 8 orbital elements for each satellite.

{J Enter the orbital elements into SkySensor. To enter the
elements using SkySensor keypad, please see "Artificial
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32 Chapter 3 Basic Functions

3.1.3 Command Keys

ﬁc Q?SL mo._.o

(w1 aoosd
e sront)_exc)
‘ [s10) = J+ ]

Command keys are used to execute various functions of
SkySensor. (The numeric pad numbers on the command keys
are not related to the command key functions.)

Please see Chapter 4 for detailed description of command
keys.

3.1.4 Data Entry

When the cursor is a blinking block, it shows that the selec-
tion item may be modified by using data entry keys. There
are three types of data entry.

1 tem Selection Entry

ltem selection is for selecting non-numeric entries, such as
selecting from items A, B, or C. You canselectitermns by using
Up or Down keys to scroll the items list. [f there are more than
one selection entry in the menu, use Right or Left keys to move
the cursor.

L} Numeric Entry

Numeric entry can be made by using the direction keys or the
numeric Key pad.

Up and Down keys can be used to raise the lower the vaiue of
the number at the cursor position. Usually, Up direction key
can be used 1o raise the number up to 9 and the Down direc-
tion key can be used to iower the number down 1o 0, but if the
valid range for the number is limited, you won’t be able to
change the number to outside the valid range. There are some
numbers, such as the tens digit of the vear entry, which you
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the motor will stop completely.

When the telescope reversal warning (including when the
motors are stopped) is issued, you can cancel the warning
and move the telescope freely if vou press ESC key for more
than three seconds. Once the telescope moves back into the
normal operating region; the warning will be enabled aqain,

When the mount is in Alt-Azimuth mode, there is no telescope
reversal. When the GOTO function is executed, if the azi-
muth angle between the telescope position and the object is
less than 80 degrees, then the telescope will move by the
shortway. Butifthe azimuth angle to be moved is 890 deqrees
or greater, than the teiescope will move so that the telescope
is positioned within 7= 180 degree from the initial telescope
positicn. This is to help avoid cord wraps.

5.5 About the Motor Control

The method of motor control is described in "Motor Control
Kevy” in Chapter 3. The motor speed is represented as num-
ber of fimes the sidereal tracking rate speed (approximately
15 arc second per second),

For the equatorial mount, the apparent motion in right ascen-
sion of the telescope is slow near the pole. To compensate
for this, the actual speed near the pole is increased up to 10
times the nominal speed for the right ascension motor in RaDec
control mode. This also applies for the azimuth motor in AltAz
control mode and the Y-axis motor in X-Y control mode.

AltAz control mode is convenient for quiding the object into
the finder's view. But once aligned, the object is usually al-
ready inside the finder view when slewed by using GOTO
key, and setting the control mode to X-Y mode will make it
easier 10 control the telescope movement as it is affected less
by the backlash.

After the alignment, setting motor speed mode to Medium or
Low speed mode will make it easier to center the object in
the telescope’s field of view. You will be able to make fine
adjustments if you make series of short clicks on the motor
keys. Adjusting the backlash compensation is important for a
good mgotor control.
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(O "Pressing ENTER key for more than three seconds while the

user defined menu item is being displaved” will let you enter
the data entry mode to edit that item. This applies to all user
rmenus, including Satellite and Comet menus.

"Pressing ESC key for more than three seconds when the motor
stop warning or scope reversal warning is displayed” will can-
cel the warning and you will be able to move the telescope
freely in the restricted zone. Once the warning is cancelled,
the warning system will not be reactivated until the next time
the telescope returns to the normal operating zone, so use
this feature with caution, Even when the warning is cancelled,
you can still reverse the telescope by pressing 0 key.

"Pressing + or - key at the item selection of NGC, IC, SAQ, or
ID menu” will change the description format of that item. The
display formats are different for each menu. Please see the
description of each menu for details.
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(] The closest star (# (1) will be displayed first, so press
ENTER key 10 selectit.

ID: Objects The result of the search
#01/02: Sulafat (Sulafat is the ciosest star)

(] Press GOTO key to slew.to the star,

I0 Data: Sulafat Data display for the nearby
. . 1al
Dist=1"107 Az=-45 s

[0 Using a low powered evepiece, find the star and center it
in the field of view. The star is bright, 80 it should be easy
to identify.

[J Change the eyepiece to a high powered evepiece and
center the star in the center of view. Press ALIGN key to
do an alignment.

[ Press ESC key twice to return to the data display for M57,
Press GOTO key to slew to M57. M57 should be atthe
center of the field,

5.3 About the Setups

There are 10 setups, numbered from #0to #9. The param-
eters in setup #0 are specially designated as default values
and are also used by setup #1to #9 whose parameters are
specified to use the default values. By setting the param-
eters in setup #0 to the most commonly used values and us-
ing setup #1 to &9 to set values specific to an observation
situation, you can utilize the setups efficiently.

For example, you can set motor speeds to different values in
several setups and designate them to be used for quided
photography or the quiet mode. If you use several sites for
observations, you can set the site coordinates and the object
direction parameters to match each site. Or if you use a
SkySensor with more than one mount, you can set the mount
mode and backlash parameters for each mount.
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3.3 Main Menu

SkySensor’'s main menu consists of eight menus with pre-de-
fined objects and five menus with user defined obiects.

3.3.1 Menu Selection

The top level of the main menu is the object menu selection.
The obiject menu list can be scrolled by using NEXT/PREV
keys. To select an object menu, press ENTER key.

3.3.2 Object Menus

In the object menus, object selections are made. To make the
obiject selection, you can either use NEXT/PREV keys to scroll
the list of objects or by entering the object number directly. When
NEXT/PREV keys are pressed, only those objects which

Menu
Salection

Object
Selaction

Data
Display

Structure of Main Menu

NEXT kay NEXT koy MNEXT kay
Men | i Meny | ———— Menu Menu

PREY Koy PREV key PREV Koy

ESCH — ENTER key (Menus 2, 2, ... have same structures as Menu 1)

NEXT koy NEXT key _

b N
° %mﬂ t—— OUM@Q —— Oc.._woﬁ {Object list does not serolf hack te 1)
PHEV ey PREV Key
ESC koy ENTER key (Objects 2, 3, ... have same structure as Object 1)

NEXT key NEXT koy NEXT hey
Datal fof messmgm jCata 2 for] ———m-  |{Data 3 %01 Data 1 for
Object 1| =+—— |OCbject 1] ~*+—— | Object 1 Object 1

PREY key PREV key PREV key
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If, after a 2 point or a 3 point alignment, the alignment goes
back to a 1 point alignment, it may be caused by a wrongiy
identified reference point. When thisthappens, the subse-
quent pointing error will be often very large, and it is often
better to start over from the initial alignment. Also, there are
more than one solution to the 2 point alignment calculation,
and although the algorithm selects the one which it judges to
be the best solution, occasionally a wrong solution may be
selected. You can check the computed value of the polar
axis direction in "Polar Axis Direction” in the setup. If the dis-
played coordinate of the telescope or the objects is clearly in
error, orif the telescope points in clearly wrong direction, turn
the power switch OFF and start over from the initial alignment.

In"Alignment Parameter” menu in the setup, the mechanical
alignment compensation factors computed in the 3 point align-
ment are displayed (the last two of the four numbers). These
factors does not vary much unless the telescope tube is re-
mounted or the evepiece adapter is exchanged (a diagonal
prism is attached, for exampie), so you can enter the values
known from the previous observations directly. [f the AltAz
mount mode is used or if only a part of the sky is visible, then
a 3 point alignment may be difficult o achieve because of the
limited motion of the telescope and entering the numbers di-
rectly may be convenient.

Cbiects which are cicser then about 5 degrees from the polar
axis may cause a large error in the alignment calculation and
cannot be used for alignments. If you try to align with them, a
warning message will be displayed.

There is no difference in the alignment algorithm between
the mount mode in Unaligned Equateorial and Alt-Azimuth
modes, In Polar-Aligned Equatorial mode, its 1 point align-
ment differ from the others in that the polar axis is assumed to
be aligned, and instead of cormputing the direction polar axis,
the initial position error of the telescope tube and the weight
shaft are computed. The 2 point and 2 point alignments for
Polar-Aligned Equatorial mode are the same as others; the
direction of the polar axis is also recomputed.

To increase the pointing accuracy, the centering of the object
in the field of view of the telescope shouid be done as accu-
rately as possible, For accurate centering, the use of a cross-
haired reticle or a quide-adapter such as GA-4 is recom-
mended. The errorin backlash compensation will also affect
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J MoonMenu

Moon menu contains the data for the center of the Moon. J2000
coordinates for the Moon are the coordinates as seen from
the center of Earth, but RaDec coordinates are the coordi-
nates as seen from the observation site and includes the par-
allax effect.

O NGC Menu

NGC (New General Catalog) menu contains 4841 NGC ob-
jects are brighter than magnitude 15,

When selecting a NGC object, if you press [-] key, the ¢bject's
type will be displayed; if vou press [+] key, the object’s
common name will be displayed if there is one, otherwise
its type will be displayed.

O 1C Menu

IC (Index Catalog) menu contains 1352 IC obiects brighter than
magnitude 15.

When selecting an IC obiect, if you press [-] key, the object’s
type will be displaved; if you press [+] key, the object’s
common name will be displayed if there is one, otherwise
its type will be displaved.

[} sAOQ Menu

SAQ (Smithonian Astrophysical Observatery)menu contains
422 stars brighter than magnitude 4.0.

When selecting a SAQ obiect, you can use [+] and [-] keys to
display the type of cbiect, the constellation and alphabet or num-
ber designation, or its common name. (If the object does
not have a common name, its constellation and alphabet or
number designation will be displayed.} For example, when
you display SAQ2787% (Beta star in URSA Major, whose comi-
monname is Merak), vou can change the display format as
follows using [*+] and [-1 kKeys.

(Star) = Beta[UMa] = Merak

For doubie stars, their brightness and separation angle will
be displayed in the data display.
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5.1.2 Effects of the Initial Settings

The initial settings which can affect the pointing accuracy are
the clock setting and the coordinate of the observation site
which are set as parameters in the setup, and the positioning
accuracy of the initial telescope position.

The clock and the lonqgitude/latitude are used in the compu-
tation of the altitude, so it affects the position accuracy through
computed atmospheric refraction effect, but the error is small
if the settings are accurate to within a few degrees. The clock
and the longitude/latitude would affect more greatly the com-
putation of the apparent position of the solar system objects,
especially the Moon, through computed parallax effect. For
the computation of the apparent position of an artificial satel-
lite in a low orbit, this factor would have a very larqe effect, so
for observing satellites, please set the ciock and the longi-
tude/latitude as accurately as possible,

As for the accuracy of the initial positioning of the telescope,
since SkySensor behaves as though the polar axis is aligned
and the telescope is initially positioned correctly before the
first alignment, they do affect the pointing accuracy before
the first alignment and 1o a lesser extent the accuracy before
the second alignment. However, since errors in these posi-
tioning are all computed by the second alignment, they do not
need o be set very accurately.

5.1.3 About the Alignment

SkySensor uses three different algorithms for the alignment
calculation: an alignment using cne reference peint {"1 point
alignment”), another using two reference points {"2 point
alignment”), and a third using three reference points ("3 point
alignment™).

The very first alignment after the initial positioning would of
course be a 1 point alignment, 1 point alignment computes
the azimuth and the elevation the polar axis is pointing. So
after the first alignment, SkySensor is able to compute the
approximate position of the objects even if the telescope’s
polar axis was peointed at a random direction.

In the second alianment, a 2 point alignment will be attempted.
If the second reference peint is not suitable for a 2 point align-
ment {if too close to the first point, or if the same gpoint was
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Chapter 3  Basic Functions

To delete an object from the menu, press ENTER key when
the Object Deletion Screen is displayed.

You can obtain the orkital elements in selected astronomical
magazines and from Internet web sites related to astronomy.

You can edit the comet orbital elements on a personal com-
puter and enter them into SkySensor through its RS232 port.
For details, please see Section 6.1, "Entering Orbital Elements
from a PC”, _

L1 Artificial Satellite Menu

in Artificial Satellite menu, vou can reqister orbital elements
of up to 30 satellites. SkySensor computes the position of the
satellites from the orbital elements.

If you select the Artificial Satellite menu when no cbiects are
registered, you will see a 0in the display. To register an object,
first enter 2 number between 1 and 30, inclusive, and press EN-
TER key. You wiil first see a message "no data”. If you keep
pressing the ENTER key for a few seconds, SkySensor will beep
and show the screens for entering and editing data. (If an ob-
ject is already registered, you can still enter the editor by keep
pressing ENTER key when its data is displayed.) There are 10
editor screens for Satellite menu which you can select by press-
ing NEXT/PREV keys.

Edit Object Label Label editor sereen

2222020

Edit Orbit Parameter mummmﬁmam. 4
T(UT): 97001.00009qq] (v¥dddfction-day

Edit Orbit Parameter Inclination of orbit
tneliil "= 000.0C000

Edit Orbit Parameter m_.nz%ga._m;
ANode [Q]°: 000.00QpQ|  Scencnanoce

€dit Orbit Parameter Eccentricity
Eccen[e] : 0.00060000
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4.10 STOP Key : Motor Stop

_
| If STOP kev is pressed while the telescope is slewing to an
M object, the motor will stop. 1§ STOPR key is pressed continu-

L ously, the tracking motion will be stopped whiie the key is

pressed.

Pressing STOP key may not stop the motor in certain situa-
tions. To stop themotor in an emergency, turn the power switch
CFF.

4.11 [—] Key : Down Speed Mode

When you press [-] key, the motor speed mode will change
from High to Medium to Low. When the key is pressed, the
motor mode will be displaved for about two seconds.

412 [+] Key

When you press [+] key, the motor speed mode will change
from Low to Medium to High. When the key is pressed, the
motor mode will be displayed for about two seconds.

. Up Speed Mode
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position data for the satellite and the telescope position.

(0 Usert Menu

In User1 menu, you can register up to 30 celestial objects, If
you select User! menu when no objects are registered, you will
see a 0inthe display. To register an object, first enter 2 number
between 1 and 30, inclusive, and press ENTER key. You will
first see a message "no data”. if you keep pressing the ENTER
key for a few seconds, SkySensor will beep and show the
screens for entering and editing data. (if an obiect is already
registered, you can still enter the editor by keep pressing EN-
TER key when its data is displayed.) There are 4 editor screens
for Usert menu which vou can select by pressing NEXT/PREV
kevys.

Edit Object Label Label editor sereen
12222222,

Epoch 2000 cosrdinates

Edit Coordinate
editor

J2000 00:00.0 +00°0Q0

Edit Coordinate Right-ascension/
RaDec 23:59.8 -00°01 declination editor

To delete this item, Oblect deletion screen
press ENTER here

To delete an object from the menu, press ENTER xm< when
the Obiect Deletion Screen is displayed.

You can enter the coordinates in either Epoch 2000 coordi-
nates or current epoch (RaDec) coordinates. Since these co-
ordinates are related, editing one will automatically change
the other.

You can register an object in User! menu by using STORE
key. When STORE key is pressed, the currently selected
object is stored in the User menu, For example, if you want to
register M17 in the User menu, first select M17 from Messier

75

4.9 ETC Key - Multi-function Key

ETC key is a user selectabie muiti-function key. The ETC key
function may be selected from either Sky Tour or Guide Speed
function. The selection is made in "ETC Key Function Menu”
in the setup.

4.9.1 Sky Tour Function

When ETC key function is set to Sky Tour, then if you press
ETC keythe Sky Tour function will be activated, With the Sky
Tour funetion, you can automatically slew successively through
objects in any obiect menu.

At the start of the Sky Tour function, the Sky Tour menu to
select the object menu and the time interval between slewing
will be displayed.

Tour Menu Interval Sky Tour menu
RefStar 030 sec

You can select any obfect menu, inciuding user menus, by
pressing NEXT or PREV key. The time interval can be set up
to 899 seconds. {If you select 0 second, then the time interval
is set to infinite, and the telescope will not slew to the next
object until you press ENTER key.}

If you press ENTER key at the Sky Tour menu, the tour will
start,

In the Sky Tour function, the telescope slews successively to
objects in the selected menu. When the telescope slews to
an obiect, it tracks that object for the time interval set in the
Sky Tour menu. It will then display a waning message and a
beep and slew to the next object after three more seconds.
you press ENTER key while observing, the telescope will move
1o the next object immediately.

The obiects in the menu to be toured will be selected by the
same selection criteria set in the object diregtion menu and
object type menu as in the main menu selection. The first
object to be toured is the object that would be selected in the
main menu if you press the NEXT key in that object menu. If
there are no object in that menu that can be toured, a warning
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44 Chapter 3 Basic Functions [ L

English and Japanese.

Edit Object Label Label editor screen X

X202 Language Language menu

. English

Edit Coordinate Altitude/Azimuth editor

AltAz 00.00 000.00 sareen [l setup Label Editor
This menu lets'you edit the |label which is displayed when
selecting the setup number. Labeling the setups wili make it
easier to identify the content of the setup. #0setup is initially

press ENTER here tabeled "Default Values”, but this label too may be edited.

Please see Section 3.1.4, "Character Entry for L.abels”, on how

To delete an object from the menu, press ENTER key when 1o enter labels.

the Object Deletion Screen is displayed.

Setup Label Setup label editor
$0 — Default Values

As in User1 and User2 menus, you can store objects in Land
menu using STORE key and COORD key. For Land menuy,
the only obiects you can store using STORE key is the alt-
azimuth coordinates from the COORD function and other ob-
jects from Land menu.

When you use COORD and STORE Keys to store the coordi-
nates of the current telescope position, the status of the back-
lash will also be stored automatically. This eliminatesthe er-
ror due to backlash for more accurate pointing when slewed
to that object using GOTO key.

It is possibie to use the Sky Tour function to tour the objects in
Land menu.

_
_
m
|
|
m
_
_
|
7
|
To delete this item, Obiect deletion editer i
_
_
_
_
|
1
|
ﬁ
|
7
|
_
_

O Sun Menu

Since it is dangerous to point the telescope toward the Sun
without proper preparation, Sun menu is not normally dis-
played, To display Sun meny, set the display option in "Sun
Observation Menu” in the setup.

Observation of the Sun is dangerous if not done

&S_mﬁa:n using proper method and equipments. If not done
correctly, it may cause permanent and irrevers-

ible eye damage.

SkySensor is programmed to move the telescope away from
the Sun when it gets too close. SkySensor will point the tele-
scope near the Sun only when the Sun menu is selected.
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Chapter 4 Command Keys

r .w./ m m DISP Key 17 pdf
MODE Key 5 p48

\. U_wv J rgOUm\ rQOHDJIE GOTO Key wr pag
r m. (. mj - m; ALIGN Key w2 50
D Key i p51

rb_._ng \_ _U _J rOOD_uD_ COQRD Key x> p54
r 1 D 7 3 SETUP Key s ph$
STORE Key  »wp74

rmm._._.hﬁ rw._.OIM\ L m.u.ﬁ: ETC Key e p76
QJ STOR Key wp78
[—]Key 2 p78

sToP JI — JL ] [+lKey  wprs

Twelve command keys on the lower half of SkySensor are
used to execute various SkySensor functions. Thenames of
the commands are printed on the lower half of the key. The
commands will not function when the keys are being used as
numeric keys for data entries, (Normally, the keys function as
command keys when the motor indicatoris lit.)

4.1 DISP Key : Status Display

When you press DISP (display) key, the status display on the
first line of LCD will s¢roll to the next display. The items to be
display in the status display can be selected in the setup menu.

The selected statuses will be displayved as shown in the fol-

lowing diagram. The statuses which are not selected will be v

skipped. The order in which statuses are displaved cannot
bereversed, so the display will easier to use if you set notto
display the status you don't need.

71

4.7.5 Display Option Category

In Display Option category, you can select what to display in
the status line, the lights, and the sound settings. These se-
lection can be made according to the user's preference.

Coordinate Display Menu

In this menu, voucan select which coordinates to display on
the status line.

Coord: RD JZ AA XY Coordinate display menu
Display=0n O0ffOn Off

The coordinates are abbreviated RD for RaDec (right-ascen-
sion/declination), 42 for J2000 (Epoch 2000), AA for AltAz
(altitude/azimuth), and XY for X-Y motor coordinates. Each
coordinates may be displayed on the status line by using DISP
key if "Display” is set to On and not be displayed if it is set to
Off.,

Time Display Menu

In this menu, you can select which time to display on the sta-
tus line.

Time: Sidereal Local Time display menu
Display= 0ff off

The sidereal and the local time may be displayed on the sta-
tus line by using DISP key if "Display” is set to On and not be
displayed if it is set to Off.

Timer Menu

This menu sets the timer function. You can set the timer value,
on/off status, and whether the timer is to be display on the
status line. The timer always counts up. Ifthe timerissettoa
negative value, an alarm will sound and a message will be
disptayed when the timer reaches 0, independent of the sta-
tus line display setting.



 Aobaien uondo Aedsiq, ‘6L uon
-05g 005 85Ea|d ‘AR|SIP SNJBIS HU3 195 OX $NUAW UO S{lelep Jod

A
dZ2V LIV + (00021 +— (D2, Se PRARIUSID 2] [[IM [8ge| sU1
‘ABpdSIp &1BUIPJOOD DU} abueyd 0] A8Y 481 S5a.d NOA sB uauy}
'ZYIY 03 198 S SpOWl [0.Ju00 Jojow ayl |l ‘gldwexs 104 " A-X.
pue’ Zv.1v. WO3avy. 0007, St SJoN8 858D Jaddn ut paAe|d
-SIp 84 ||IM [2GE| 43 USY] ‘DPoLL [OJU0D J0JOW JUaLIN0 8y O}
SPUOdS3.LI0D 21BUIPIO0D Y] 1 ing s AWX, pUB LZVIY, L9 RY.,
100021, Pa|8qe| ale Ae|dsIp snels &y} Jo) $8]BUIpRIo0D BUL

—

nuay Swl L Ut pelna|eg
[aw) jeaasplg] |E£T:8G:¢g QuWILiJ@pls

NUB SWL W PIIDBeY
[swil [eoo] [9L:G0:gL Wil [ed0]

|
NUa Jowi | L peloaes
(4wl [[LE=QC:00+ uQ Jem|]

nuay Aepdsiq] pICOD U PRIDBIRS
[A=X] [E0°0 €0 706~ A-X

nuapy Agjdsic] pIOOD U pejoa|es
wpnwizy/epruny [zZyMy] €6 7621 v TEZ 2VIIV

nuapy ABldsi(] PI0OD Ul pa102lag
$81RUIPI00D GOOZ Y2043 [poozr] |(L€.00- 9761280 Q002r

nua AB|dSI(] PIOOD Ul PSIOR[OS
uopeUoapuOsUSasE-tY [daqey] (+€.00- 8 "65:50 2eqey

pakeidsip 5q SAEmE U20 ARJdSIP 2pIND)
[Ae1ds1d 9pinD] ugridalag nuaN tNIVA

L

VA4

‘A9 QLOYD
puIssald AQ 2112188 2UENORI] PUR 0} M2|S USUY} URD NOA 'ASY
HILNT Buissald AQ a1i(|ales oY} 198195 "A9X AJHd 10 IX3AN
Bulssald AQ MSIA 841 UL A|JUS.UND $3]1[|21BS DU} 15]] UeD NOA
"AB3 WILINT sse4d puB nuUSUl UiBtld ey} WOl NUSW ojijjeles
10898 ‘Wiee SYi Ui DOARICSID SeMm 1EY] S1l||8les 9yl 895 01

* JIUSH
uonoali(] 102190, 2Ul AJ 195 UON0AIIP MBIA BU) OlUI SSWO0 B}
~1®81BS B Uusym poAeidsip aq |[Im 2))]|9les 8y} JO swel su] pue
PUneS |[Im wug|e syl uayl f mala Ul uayaa, 01 18 sl wiee eyl |

U0z
~LOY BY] 8ACTE SESI NUSLI B}1[|818S B} Ul 831||918S 8y} JO BU0
USUM DOAR|CSIP 80 |IM 911)}218S B} JO SWEBU By} PUB PUNOS
7|1 LB [E B} UBY) ' UOZLIOY 8A0gE USYAMA, OL19S SI LWee a1

"91BJed0 JOU |[IM wieR 3y} usy} ' HO, 01 198 S UIBIR 2U) |

MOIA Ul UIYM

nUBW wWigle aN121eg mle |y ax1||831es

LMBIA U] UDUAA, JO ' LOZLIOY BAOQR
UBYM. O, O ULIBE 811|[9185 Syl 1S UBD NOA nusaw siui U]

nuep waely o11]|91es

‘dnjes
yoms 10} A|oleledas uC08(9s SY) SXEW B5Es|d 'sdnjes 1eylo
0} pal|dds 8q 10U {1 0 F dN3SS WO} anjea Ynelap syl Ing ‘1eg

SASY PUBUILIOS ¥ J81deyD

474




48

Chapter 4 Command Keys

Please see Section
3.1.7 for explanation
of the controf modes.

4.2 MODE Key : Motor Mode

When MODE key is pressed, the current motor control mede
will be displayed in the status display for five seconds. [f you
press MODE key again while the control mode is still being
displayed, the control mode will change to the next mode.

——

Mode= AltAz (Fast)

The mode changes as you
press MODE key repeat-
edly.

Mode= X-Y (Fast)

|
Mode= RaDec (Fast)

L]

If MODE key is not pressed within five second when the con-
trol mode is displayed, then the control mode wilt not be
changed and the display will return to the normal status dis-
play.

The mode display will also display the current moter speed
mode, 50 you can use MODE key to check the speed mode.
The mode display are also be shown when [+] and [-] keys are
pressed, but unlike MODE key, [*] and -] causes speed mode
to change immediate when the keys are pressed, so MODE
key is better suited for viewing the current modes.

69

"Cnst” column specify the constellation of the obiects, When
vou press Up or Down key, the list of constellations will scroll
in the alphabetical order. If the constellation is not specified,
all constellations will be listed.

Object Type Menu

In this menu, you can specify the brightness {(magnitude), size,
and type of the object to be listed in the main menu.

Maq Size(') Type Object Type Menu

=9>20 000>900 ---

The above example specifies magnitude of -8 to 20 (this cov-
ers all objects in the database), and size of 0 to 900 arc min-
utes (this covers all objects in the database.)

"Type” specifies the object type such as nebulas and star ¢lus-
ters. I the type is not specified, all types will be listed.

Sun Observation Menu

In this menu, you can choose o have the Sun menu displayed
in the main menu. The observation of the Sun requires prepa-~
ration and safety precautions. Please read Section 2.3.7,
"About Daytime Viewing and the Sun”, before enabling the
Sun menu.

Sun Observation Sun observation menu

No

The Sun menu setting can be selected from "No”, "This ses-
sion only”, and "Yes”, If you select "No”, the Sun menu will not
be displayed. lf you select "This session enly”, then Sun menu
will be displayed until the next time you switch on SkySensor
and press ENTER key for restarting from the Initial Position. If
you select "Yes", Sun menu will always be displayed,

The selection can be made separately for each setup num-
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Chapter 4 Command Keys | =

4.4 ALIGN Key : Telescope Alignment can also select the motor speed,

ETC key definition Guide Speed seiection

ALIGN key is used to align the direction the telescope is
for ETC key function

|

pointed with the coordinates of the object selected in the dis- m Guide Speed 0.5
play. Normally, the displayed obiect is selected from the ;,_a

main menu, but the object may also be selected by entering .
its coordinates with COORD key or from the ID menu.

By moving the cursor to the number on the right, the guide
speed may be set from 0.1x 1o 9.9x.

Please see Section 4.9, "ETC Key: Multi-function Key”, about
the ETC key functions.

To prevent an unintentional operation of the alignment func-
tion, ALIGN key must be pressed for about three seconds to
activate the alignment function, When the alignment takes
place, SkySensor will double beep to confirm the operation.

After slewing the telescone to an object using GOTO func-
tion, if the object is not at the center of field of view, then you
can re-align by manually centering the obiect in the fieid of
view with motor keys and pressing ALIGN key unti! it double
beeps. SkySensor will use this obiect as a referance point
and combineg it with previcus reference points to re-align the
telescope.

points were used in the alignment will be displaved for a few
seconds. An alignment will be more accurate when more
points are used for the alignment. Please see Section 5.1.3,
"About the Alignment”, for detailed explanation of the align-

_

_

ﬁ
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|
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_
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. |
When an alignment takes place, a message showing how many |
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52 Chapter 4 Command Keys
This exampie shows that 12 objects were found in the
search, and the object closest to the center is M31. You
can scroll the object list by using NEXT and PREV keys.
You can press ESC key to end the search. {To get back to
search parameter menu, press ID key.)
You can change the display format {type, numher, common
name} of the objects using [+] and -1 keys as in the main
menu,
The data displayed for the objects are the same as for that
obiject in the main menu, but in addition, the distance and the
direction of the object from the center of field of view will also
be displayed as in the following example,
Main Manu Structure of ID menu
1D koy
£SC key
Set search
parameters
Dby (Startasren
Y
Objects Found NEXT NEXT ke NEXTk
inthe Search Object Kay Object i et oy mn Object _
PREV key PREV koy PREV kay
ESC key ENTER key {Object 2,3, ... have same structure as Cbject 1)
Data NEXT ey NEXT key NEXT Koy _
Display Data 1 fof —-m [Data2for] ——- |Data 3 for Data | fof
Cbject 1] —=——— |Object1| ~—— ] Objact 1 Object 1
PHEV koy PREV kay PREV kay

changed if other mounts are used. For GP and SP mounts,
piease do not change the initial values.

Motor Parameter Menu

This menu is used to set the motor control parameter of
SkySensor to mateh the operating characteristic of the DC
motor. Please leave the settings at 1 for the normal use.,

Motor Parameters Motor Parameters Menu

RA= Set 1 DC= Set 1

Polar Axis Direction

The polar axis direction menu shows the direction the polar
axis of the mount is pointed as computed by SkySensor's align-
ment calculation. This menu is primarily for checking the value
of the polar axis direction, but if the direction is known from
the previous observation session, the value may be entered.

These parameters are common for all setups and cannot be
set individually for each setup. The values will be modified
when an alignment is performed.

Polar Axis Direction Polar Axis Direction
E1=(35.0) Az=(000.0) ™Mem

[J Alignment Parameters

The alignment parameter menu shows the current value of
parameters used for the alignment.

If one, two, or three reference points were used as reference
points for the last alignment, the menu will initially show the
last reference point. For example, if three reference points
were used for the alignment, then the display will look like the
following example, which shows that the last (third) reference
point was Aldebaran,
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Chapter4 Command Keys

4.8 COORD Key : Entering Coordinates

COORD key is used to enter coordinates directly. The coor-
dinates you enter may be used as the object to slew to with
GOTO key, stored in User menu with STORE key, or used as
a reference point for the alignment with ALIGN key,

When you press COORD key, the coordinate of the direction
the telescope is currently pointed will be displaved. This co-
ordinate may be edited so you can enter any coordinate.

Enter Coordinate Entering coordinates
AltAz 15.40 070.30

When the coordinate displayed is labeled AltAz, vou can en-
ter altitude/azimuth coordinates. When the coordinate dis-
plaved is labeled RaDec, you can enter right-ascension/dec-
lination coordinates. You can switch between the coordinate
systemns by using NEXT or PREV keys. When you press NEXT
or PREV keys, the coordinates being displayed will be con-
verted to the coordinates in the other coordinate system.

To enter the value of the displayed coordinate, press ENTER
key. When the value is entered, the cursor will disappear.

When the coordinate is entered, you can use GCTQ, STCRE,
or ALIGN key on it. To return to the main menu, press E5G
kev. Hf you store the coordinate using STORE key, the display
will automatically return to the main menu after storing. the
coordinates.
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As the periodic error varies slightly by the position of right-
ascension, it may become necessary to re-record PEC if right=
ascension position is moved by alarge amount. To re~record
PEC, you would repeat the above procedure, butthe PEC com-
pensation may be set to either ON or OFF during the record-

ing.

Autoguider Menu

This menu is for setting parameters for the optional CCD
Autoguider,

AutoGuider Speed Autoquider menu
0ff +0.5

When the Autoquider status is ON, SkySensor reads the out-
puts from the Autoguider and sends correction signals to the
motors. "Speed” is the motor speed setting for the correction
signal. The initial value for the motor speed is 0.5x, but this
can be set from -9.9% to +9.9x.

Piease see Section 6.2, "CCD Autoguider”, on how to use the
Autoguider with SkySensor.

Encoder Menu

This menu seiects the encoder type (Internal or External), and
sets the pulse count per revolution when external encoder is
selected,

ENC RA DEGC Mtr6de Encoder menu {Internal
_hnv,OA.OO.*O&OOV —— encoder screen)

When the first column of the menu is "I” (for internal), it indi-
cates that the Internal encoder which is buiit in to the DC mo-
tor is selected. The number inside the parenthesis (} is the
number of pulse per revolution (400) for the internal encoder.
This number cannot be changed.

You can change the first column of the menu to "E” (for External)
by pressing Up or Down key to select the external encoder.
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Chapter 4 Command Keys

When ENTER key is pressed, the menu category selection
wili be displayed,

Setup Cateqories
Location & Tinme

Setup cateqory selestion

Setup menus are divided into 4 set of categories as shown in
the diagram.

Select a category by using NEXT/PREV key and press EN-
TER key. A menu in that category will then be displayed. For
setup #0, the menu will look like the following example and

Structure of Setup Menu

Main Menu
SETUP key
ESC key
=] key selects
mmE_u Zc.:._cm_. the setup as the
ESC ey Selection current sotup
SETUP key ENTER key
Y
Catagory NEXT koy NEXT key NEXT key _
Salection Location | —— | Toloscope [ =~——w= 1 Objact e Display
&Time [=—— 1 Config p Selection } TH—— Option
PREV koy PREV key PREV kay
ESC key ENTER kay {Other categories have the same structure,
although the menus are difforent)
Menu NEXT key NEXT key NEXT koy _
Selection Menu | mevee—ge o Menu | m——m— Manu Menu
PREV kay PREV key PREV key
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Nete: Although the
polar axis en 3P
mounts ¢an be posi-
tloned vertically, the
moter case would
collide with the
mount [f it is used in
AltAz mount mode.

[0 Mount Mode Menu

The mount mode can be selected from."Unaligned Equate-
rial”, "Polar-Aligned Equatorial”, and "Alt-Azimuth”. Use Up-
and Down keys to scroll the selection.

Mount Mode Mount mode menu

Unaligned Equatorial

When using GP/SP equatorial mounts without aligning the polar
axis, select "Unaligned Equatorial”. "Polar-Aligned Eguato-
rial” mode is used mostly for taking photography of celestial
objects. PEC function cannot be used unless the mount mode
is set to "Polar-Aligned Eguatorial”.

The difference between Alt-Azimuth mode and Unaligned
Equateorial is that in Unaligned Equatorial mode, the telescope
is reversed when the counterweight shaft rotates above level
position to prevent the telescope from colliding with the tri-
pod, but the azimuthal {counterweight shaft) movement is not
restricted (i.e., there is no telescope reversal) in Alt-Azimuth
mode.

Please see Section 5.1.3, "About Alignment”, for more expla-
nation on the differences between the mount modes.

PEC Menu

This menu is for setting PEC functions. PEC function ¢an only
be used when the mount is in Polar-Aligned Equatorial mode.
PEC menu is not displayed unless the mount mode is Polar-
Aligned Equatorial.

Mode PEC menu

Execute

PEC: Speed
0ff 0.2

The first item in the menu specifies the status of PEC function.
if this setting is ON, then PEC is operating; when it's CFF,
PEC is not operating.

The "Speed” column specifies the motor speed for PEC re-
cording. The speed can be set from 0.1x to 0.9x. During PEC
recording, the motors will turn at this speed setting reqard-
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Chapter 4 Command Keys

4.7.2 Location & Time Category

In Location & Time category, parameters about the observa-
tion site are set. These parameters are used by SkySensor to
compute the obiect’s altitude and direction, The accuracy of
the parameters do not affect the telescope’s pointing accu-
racy directly, but the time should be accurate to within about
20 minutes and the coordinates of the observation site shouid
be accurate to within about 5 degrees. However, in case of
satellite observations, these parameters will greatly affect
the apparent direction of the chiect, so they should be set as
accurately as possible.

Date and Time Menu

Date is entered in vear/month/day format. Only the last two
digits of the vear is entered, from 70 (1970} to 49 {2049}, Time
is entered in 24 hour format, as hourminute:second,

Date Wed Time TZ Date and time menu
97/10/20 20:04:28+09

The time zone (TZ) is the time difference between the local
ime and the Greenwich Mean Time (GMT). Its sign isplus if
the local time is ahead of GMT [east of Greenwich) and minus
if the local time is behind GMT {west of Greenwigh), As an
example, TZ for Los Angeles (on Pzacific Standard Time) would
be -8,

[l Longitude and Latitude Menu

Longitude and latitude of the observation site are entered in
degree-minute-second format. The sign of longitude is posi-
tive for east and negative for west. As an exampie, the longi-
tude for L.os Angeles is about -118 degrees and the latitude is
about +34 degrees,

Longitude Latitude Longitude and latitude menu
+135°00°00 +35°00700

4.7.3 Telescope ConfigurationiCategory

In Telescope Configuration category, parameters related to
the mount, motors, and external connections are set. These
parameters do not need to be set especially different from
their default values for SkySensor to work. When you get fa-
miliar with the operation of SkySensor, you may want t0 adjust
backiash compensation and set the motor speed to your pref-
erence, Other parameters may he set as need arises.

Motor Speed Menu

In this menu, upperand lower limits and acceleration rates for
the high speed mode, and speeds for the medium and the
iow speed modes are set. The initial values for these param-
eters are shown in the following example.

Spd: Fast t | Med S| Motor speed menu
0000~1200/4/4 32 2.0

The initial speed setting for the high speed mode is Ox for the
lower limit and 1200x for the upper limit.

In the high speed mode, as you press the motor keys, the
motor start turning at the lower limit and accelerates until the
rmotor speed reaches the upper limit. The acceleration rate
for the motor to go from the lower [imit to the upper limit is
specified in the time required (in seconds) under the up arrow
key. When you release the motor key, the motor will deceler-
ate. The deceleration time to go from the upper limit to the
lower limit is shown in seconds under the down arrow key.
The time for acceleration and deceleration can be set from 0
to 9 seconds.

The upper and the lower limits for the high speed mode may
be set from Ox to 1999x. The lower limit may not be set higher
than the upper limit. If the upper limit and the lower iimit are
set to the same speed, then the high speed mode becomes
in effect a fixed speed mode. If the upper limitis settoca
speed higher than what the motor is mechanically capable to
turning, then the high speed limit will be limited by the me-
chanical iimit, When the upper limit is set much higher than
the mechanical limit, the acceleration time may become in-
accurate and the motor's response to the motor key may be-
come slow.



