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Introduction

This document provides an introduction to, andaiietion instructions for, Astrometric Instrument’s
S-Box peripheral. The S-Box provides full upgradearly model SkyWalkers to Astrometric’'s new
“smart” SkyWalker providing for the latest Astromet Telescope Control System (ATCS)

functionality.
Document contents
This introduction.
Astrometric Telescope Control System (ATCS) hisi@ryd how the S-Box fits in).
S-Box installation instructions.
Testing and using the S-Box for the first time.
Next steps in using the smart-SkyWalker system.
Differences between smart-SkyWalker and SkyGuideatmn.

S-Box technical specifications.

Attention: important steps

There are several important steps in installingSHgox and important notes on using ATCS. These
are highlighted in this document as follows:

Important: Please read important notes.

The user should be very careful to read, understancand follow these important notes.
Otherwise, sub-par operation or even damage to yourardware can result.

Additional documentation

Additional detail on the operation of ATCS is prded in the “SkyWalker User's Manual” which
describes how to operate all of Astrometric Insteatrs latest SkyWalker models (S-Box included)
and provides a chapter on the operation of the HB2dpaddle for stand-alone (i.e. PC-less)
operation and a chapter on using Maestro. MaestAstrometric Instrument’'s Microsoft Windows

based SkyWalker interface program. Maestro is $ky&s replacement and runs under all current
versions of Windows.

Important: Be sure to read at least Chapter 1r@thiction”) and Chapter 2 (*Using SkyWalker for
the first time”) in the “SkyWalker User's Manual”.
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Astrometric Telescope Control System History
There have been four versions of ATCS since 199wte introduced our first products:

ATCS1, first available in 1995, included an earlpdal of SkyWalkerl and an early
version of SkyGuide that ran only on MS-DOS. ATC®fjuired a PC for GoTo and
other advanced features. ATCS1 products wereatdtagter 1999.

ATCS2, first available in 1999, was a new versidnSeyWalkerl and a new product
called SkyWalker2 and our Windows95/98/ME-based GBkgle software. ATCS2
products were not sold after 2001.

ATCS3, first available in 2001, was yet a newersiar of SkyWalkerl and another new
product called SkyWalker-Servo. ATCS3 still usethtddws95/98/ME-based SkyGuide
software. ATCS3 products were not sold after 2004.

ATCS4 is the latest version and represents a #gnif new system approach as compared
to ATCS1-3. ATCS4 includes a modular design wieareh SkyWalker has a “brain” that
takes the smarts from PC software (i.e. SkyGuidAT€S1-3) and puts it in hardware.
This hardware includes a 32-bit RISC microprocesslong with up-gradable Flash
memory (for code and database). ATCS4 SkyWalkeesatso referred to as smart-
SkyWalkers to distinguish them from the older ATES™dumb” SkyWalkers.

ATCS4 provides use from a PC running any versiorMagrosoft Windows and full
“stand-alone” capability (i.e. no PC) when using optional HP2 handpaddle.

The S-Box upgrades ATCS2 and ATCS3 SkyWalkers t€34 functionality. In ATCS4, SkyGuide
has been replaced by our new Maestro softwardlfeesions of Microsoft Windows.
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S-Box installation instructions

The S-Box has been designed for very easy ingtailamto pre-existing ATCS2&3 systems. Great
pain has been taken in designing the S-Box to agkat the ATCS2&3 components work peacefully
in the background and that the S-Box exposes 1Q@fi¥patible ATCS4 functionality to the user.

Identifying components
Identify the following components and verify thaey have been shipped with the S-Box:
S-Box

Printed copy of “Introduction to the Astrometric l&@gcope Control System” subtitled:
“For conversion of ATCS2 or ATCS3 SkyWalkers to AS€using Astrometric’s S-Box
accessory”

S-Box mounting template: replaced with self-adhesielcro in late 2008
S-Box mounting screws: replaced with self-adhe¥%iekero in late 2008
HP1-to-S-Box cable (24”)

Note: donot substitute a CAT5 network cable for this connetas damage to SkyWalker or
the S-Box could result.

Dummy RS232 communications plug (for old SkyWalkeZom port)

o ~SCope o, Asy, —
ony. on ro,
e —Ntrog Sy,t'::""’c

Mounting hardware

&% O
- Dummy Com plug

Installation procedure

Carefully follow the steps below to install andttése S-Box.

Note: the S-Box automatically senses the old SkRéfamodel that it is attached to. There is no nieeskt it up for a
particular old SkyWalker model.

Step 1: Re-initialize the old SkyWalker to defaultsettings. This step is necessary to assure that
the old SkyWalker’'s internal settings are consistgith the defaults for the standard mount it is
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installed on. If your mount is custom, and was Istéd as a default on the list of mounts when you
installed SkyGuide, then you can skip this step agi@r instead to Chapter 6 (“Instrumental
settings”) in the “SkyWalker User's Manual” for dés on making important motor, gearing and
limit settings.

Note: this step is completed without the use ofSHgox.

First, reinstall SkyGuide on your Win95/98/ME mawshiand choose the default settings for the
mount you are using. It is important to NOT cholesep existing settings”. This re-installation is
required to assure that SkyGuide is setup for gfaudt settings for your standard mount type.

Note: if a Win95/98/ME machine is not available themstltep can be skipped however default
settings for standard mounts will, in a minoritytbé installations, deviate from the true defaelg(
motor polarity might be backwards). Any/all segsnare accessible from Maestro so corrections, if
necessary, can be made there.

Next, start SkyGuide and establish connection BitliWalker. If there are any differences between
the internal settings in SkyWalker and SkyGuide&fadlt settings, SkyGuide will pop-up the

“SkyWalker mode and System mode settings differed@dog box. Choose the “Update SkyWalker
from SkyGuide, then enter Land mode” button on th&og box. Once you are in Land mode, you
can turn off SkyWalker and shut down SkyGuide (ppehfor the last time!).

More info: This step is necessary because ATCS2B8\&lkers store some settings internally (i.e. @bsettings were
maintained in SkyGuide... this was to support “sustaiode). It is necessary to assure that thesmgetare restored to
their default values before proceeding with the &-Bstallation so that when “defaults” are chogethhin ATCS4 they
are of consistent basis. The procedure above, @kgGreinstallation and subsequent SkyGuide/oldv§idiker
connection (i.e. entering Land mode), accompligh th

Step 2: Disconnect the old SkyWalker from 12v poweand turn-off its power switch.

Step 3: Put the old SkyWalker in System-mode To work properly, the Sys/SW switch on the old
SkyWalker must be placed in the “Sys” position.isTallows the S-Box to behave as SkyGuide did
in ATCS2&3 (i.e. as the “brains” of the system).otsl Once the S-Box is connected, the Sys/SW
switch must remain in the Sys position only. Onlyaege the switch to SW if the S-Box is
disconnected from SkyWalker. You may wish to taper the Sys/SW switch so that it does not
inadvertently get switched into the SW positiortha future.

Step 4: Insert Com Dummy Plug in the old SkyWalkerCom port. This prevents accidental
connection of the PC (RS232) to the old SkyWalkene PC connects to the S-Box instead.

Step 5: Mechanically mount the S-Box. The S-Box includes a strip of self-adhesive MzlciAn
example of the S-Box installed on the HP brackgimdd with SkyWalker-Servo systems is shown:
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Note: The S-Box is mounted on the back of the Hicket and that the top surface of the S-Box
contacts the pier (right hand picture). Where $hBox contacts the pier a piece thick foam tape is
used as a cushion.

Note: Mount the S-Box close enough to the old Skiafathat the 24” S-Box Connection Cable
reaches between one of the S-Box “Old HP1/SW” pamt$the old SkyWalker’s “HP” port.

Step 6: Connect the S-Box to the old SkyWalkerThe S-Box and old SkyWalker are connected by
the flat-modular 8-wire S-Box Connection Cable.isT¢tonnection is made between one of the (either
will work) “Old HP1/SW” ports on the S-Box and thdP” port on the old SkyWalker (disconnect
the old HP1 from the old SkyWalker first).

Step 7: Connect the old HP1 to the S-Boxthe HP1 will no longer connect to the old SkyWalke
“HP” port (as instructed in the previous step)stéad, it connects directly into one of the (eithér
work) “Old HP1/SW” ports on the S-Box.

Step 8: Connect the S-Box to one or more user intaces. Smart-SkyWalker can connect to two
types of user interfaces: PC-based “Client” sofevge.g. Maestro) or the HP2 full-featured
handpaddle.

To connect to PC-based software, plug the Com agddd with the old SkyWalker system between a
spare PC Com port (typically the one formally usdth SkyGuide) and the S-Box “Com” port.
Note: The S-Box will reliably work with PC seriabgis provided by USB-to-RS232 converters (e.g.
Belkin F5U109 or Keyspan USA-19HS).
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More information: SkyGuide used a device driverofaool.vxd) that ran within the Win95/98/ME operagisystem and
provided very low latency control of old SkyWalkerodels. Because low latency was required, USBS@32
converters would not work reliably with SkyGuid&Vith the S-Box the low latency control is not beénethe PC and
SkyWalker but contained entirely within the hardevai he higher latency in USB-t0-RS232 converstolerable.

To connect to the HP2 handpaddle, simply plugtd ome of the “New HP/TCS” ports on the S-Box.

Both a PC-based Client and the HP2 can be usedtameously. In fact, all ATCS4 components
(e.g. HP1, HP2, AutoGuider, Maestro, other PC-b&eshts, etc.) can be used simultaneously.

Testing and using the S-Box for the first time

Once the S-Box is installed in the old SkyWalkestsyn it is ready to be tested. Only basic
functional testing is covered here. A detailedaduction to using smart-SkyWalker is covered in
Chapter 2 (“Using SkyWalker for the first time”) the “SkyWalker User's Manual”.

Step 1: Turn it on! Plug the 12v power cable back into the old SkyWakked turn it on. The
following LED lighting sequence will ensue:

1. Both S-Box LEDs will light brightly for a moment.
2. Next, only the S-Box Power LED will stay brightly for another moment.

3. After a few seconds of initialization time, the @dyWalker Power and Sync LEDs will
light and the HP1 handpaddle direction LEDs witistlashing back/forth and fully light.
The S-Box Power LED will remain lit while the S-B&tatus LED slowly flashes.

Step 2: HP1 functionality. With the HP1not in slew-mode, verify that the motors move under
direction button control. The S-Box is shippedhmtasonably slow default max axial velocities
however these defaults may be too fast for yourunsent. Therefore, if you want to try the HP1 in
slew-mode do it while being careful to not exceaf# velocities.

At this point the basic functionality of the S-Bmsxconfirmed. If you have any trouble please conta
Astrometric Instruments, Inc. at support@astrorogtoim.

Next steps in using the smart-SkyWalker system

Given a good familiarity with operation of olderrsmns of ATCS, one should gain a good working
understanding of ATCS4 operation by reading attlehapter 1 and 2 of the “SkyWalker User’s
Manual”.

As mentioned above, smart-SkyWalker is designembimect to two types of user interfaces:

1. PC-based Client software (e.g. Maestro): AstrorostriMaestro software replaces
SkyGuide as Astrometric’s Microsoft Windows-basesdinterface to ATCS. Maestro
runs under all versions of Microsoft Windows fromindbws 98 onwards. Maestro
interfaces to smart-SkyWalker using the new Astrimimel elescope Control Language
(ATCL). ATCL is described in detail in the “SkyWar Client Interface Specification
and Programming Guide” document. ATCL is availalaled encouraged, for free use by
independent software developers for telescope @oapiplications using SkyWalker. Use
of Maestro is described in detail in chapter 4haf tSkyWalker User's Manual”.

2. HP2 full-featured handpaddle. HP2 provides antfimaent Display” interface to smart-
SkyWalker features via a large and clear displ&dP2 also provides “quick keys” (for
programmable features), and large movement keyse dfl HP2 is described in detail in
chapter 3 of the “SkyWalker User’'s Manual”.
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Differences between smart-SkyWalker and SkyGuide op  eration
Although smart-SkyWalker is largely a hardware-la4®ort” of SkyGuide software there are some

notable differences (improvements) in smart-Sky\Wal&peration as compared to operation with
SkyGuide. A summary of these follows:

Stand-alone operation with HP2 (i.e. no PC necggsar

When a PC running Maestro is attached to the systeanks with all versions of
Microsoft Windows, Win98 and later.

No need for the Sustain mode provided in old Skyafal to support CCD camera control
software that “locks up” the PC. All smart SkyWalleontrol system functionality is in

the hardware and is unaffected by belligerent P@vaoe. Only the optional (and free)
Maestro user interface software is on the PC aisdtalerant of PC lock up.

Preliminary alignment from starting position. Thifows the user to place the telescope in
one of many pre-defined starting positions andeaaehia preliminary alignment with one
button click. There is a large list of availablarihg positions including horizontal (e.g.
due North, East, South, West), vertical (ZenithPote (and, of course, parked position as
available in SkyGuide). Once preliminary alignme&ntachieved, smart SkyWalker will
automatically select suggested optimal final alignbstars and GoTo them.

Default settings for common telescope setups (&RyWalker-Servo on G-11,
SkyWalker2 on CI700, etc.). Note: some of thedaulesettings might be wrong if step 1
in the installation procedure (“Re-initialize th&d SkyWalker to default settings”) was
skipped.

A very rich telescope control protocol available ifmdependent software developers. The
protocol includes hundreds of commands that provadeess to nearly all of smart
SkyWalker's features. A large sub-set of ACL (LX2@0iant) is also supported.

Alt/Az alignment and GoTo (to apparent or obserddAz coords). With this feature,
smart SkyWalker can control any arbitrary telescoye just celestial versions.

Instantly starts in Land-mode. No StartUp-mode.
Ability to view all settings independent of the “ohey’.
Ability to change any setting, in any mode, witinsible consequences. Examples include:

Can change velocity and acceleration settings erilyh

Can change limits settings (e.g. Meridian Avoidanetile aligned. This allows
the user to, for example, extend the tracking @angmg a limit on-the-fly.

And a few minor differences to be aware of:

SkyGuide reported Azimuth as South-0, smart Sky\&akk North-0.

Sync LED indicates TargetSync for SSW and Cel&yiat for SkyGuide (more
info in the “SkyWalker User’'s Manual”).



Introduction to the Astrometric Telescope Control §stem

S-Box technical specifications

Connections

2X “Old HP1/SW” connections providing “in-line” itallation between ATCS2-3 HP1
and SkyWalker.

2X “New HP/TCS” connections providing connection éptional Telescope Control
System (TCS) devices (such as HP2).

Com port for RS232 connection to Client softwar@rovides 12v source to power
communications accessories available from Astrametnstruments (e.g. RS422
connection extension, Ethernet connection, Bluét@oteless connection).

Indicators

Power LED

Status LED (indicates normal operation by slowasHing)
Controller module

Astrometric Instrument’s Universal Telescope ColigrqUTC) including:
ARM7DTMI 32-bit RISC microprocessor (66MHz)
4MB Flash memory
256kB SRAM with additional 1MB option

Real-time clock/calendar chip with super-stable @2M, or +1 minute/year, 0-40°C)
temperature-compensated oscillator

Standard RS232 serial connection

N-drop Telescope Control System (TCS) expansion
Physical

5.1” long x 2.2” wide x 1.0” thick (130mm x 56mm26mm)

2.5 ounces (70 grams)

Power requirements

12v (11.0v to 14.2v allowed) at nominally 70mA (b@Q@ worst case) provided from
ATCS2-3 SkyWalker. Assumes no TCS accessoriealiadtoperating.

Environmental Requirements
-20C to 50C ambient

5% - 95% relative humidity, non-condensing
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