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Disclaimer

Information in this document is subject to change without notice and does not represent a
commitment on the part oBoftware Bisque. The software products described in this

document are furnished under a license agreement or nondisclosure agreement. They may be
used or copied only in accordance with the terms of the agreemewi{.bisque.com/eul It

is against the law to copy the software on any medium except as specifically allowed in the
license or nondisclosure agreement. The purchaser may make one copy of the software for
backup purposs. No part of this manual and/or databases may be reproduced or transmitted
in any form or by any means, electronic or mechanical, including (but not limited to)
photocopying, recording, or information storage and retrieval systems, for any purpose other
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Introduction

TheParamountTaurusrepresents the statef-the-art in modern astronomicaquatorial fork
mount designsTaurusachieves superior performance farmyriadof astronomical data
acquisition through precision machining, higgsolutionabsoluteencoders and higtorque
direct-drive motors on all axes and the wo8dmost advanced and flexible softwdoe
observatorycontrol. Taurusemploysthe TPoint Telescope Pointing Kernel (TC&Rk)SLALIB
astronomicalibrary, whichare thesame multiaxistechnologythat makesthe world@ largest
professionatelescopedunction superbly. TheTaurusis in good company.

Alt azimuth vs. Equatorial Designs

Thegoal of ay robotic telescopanountis precise pointing anstabletracking whether the
systemfollowsa single object for hours or quickly daktstween or tracks fastmovingtargets

As the optical tube assembdy other payloadincreases in size and weigkttie physical size of
the mount must alsde largerto minimize flexure and vibrationd-or lescope$.50 m (20
inches)and larger, the inherenbenefits ofthe altazimuthdesignbegin to becomdavorable
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Figurel: Altazimuth mount. Figure2: Equatorial fork Figure3: German equatorial
mount. mount.

Equatorial Mounts

Equatorial mounts align their primagkis with the eart@® rotational axis whicmeansthat to
track an object in the skynlythe hour angle (HAgxis rotates.In practice the second axis
(declination)does have to beninimallyadjusted to account for variougeometricerrors and
other physical realities that influence thieacking rates in both axes.

As equipment payloads become heavier, the exercise of accurately aligning the HA axis of the
Y2dzy i 6 A GK (dla Slignkinkisbarderséire dn the case of an equatorial

fork mount, polaralignment is latitude dependent and requirasignificantcantileveredmass

In the case of a German equatorial mount, twinterweighs effectivelydouble thepayload
massandrequire larger and more massive components toptimize system stability

The equatorial design in general does not require an instrument rotator so there are benefits
for various imaging applications, especially when placing multiple optics or arraysas op a
single mount. The cost and complexity of having rotators for each optical system becomes
burdensome.

Altazimuth Mounts

Altazimuthmounts haveseveral key benefits fararryinglarger telescope systemAs the
volume and mass grow exponentiallyth increasing telescope aperturthe equatorial design
becomes impracticdbr larger telescopes. The inherently stable altazimuth design rules this
space.

Page6



One big challengef the altazimuthdesign is that instead of tracking in a single axis atwlglo
changing speed, three axasust be changed to track objectsach with constantly changing
rates And though the mathematical transformations that convert between the celestial
coordinate system and the mount coordinate system are straightforwardrdotjce,

accurately driving the three axes to account for all things astronomical, layered with system
imperfections, becomesraextremecomputational challenge.

While the dtazimuthdesign isexceptionallysuitable for small robotic systemdriving three
axes preciselynakesthesesystemanuch moreexpensive

Direct Drive Motor s

TheTaurusemploys direcidrive motors each withhigh-resolution (26bit with 0.02 arc

seconds per tic resolutigrabsolute onaxisencoders. Direct drive motorcontrolisan
exceptionalkhoice for mostelescope axis controAlthough traditiona) larger wormgear

driven systems can be manufactured to exceptional accuracies, a direct drive motor employing
a highresolution encoder has a lower is@ floor andnsigificantbacklash.

Direct drive motorgprovide exceptional performanoshen highspeed slewing and tracking
rates are required Where worm gear driven systems typicdigvetop speeds around five
degrees per second, direct deisystems can move at 50 degrees per seamtibeyond And,
with no materiatto-material contact, direct drive motaralsogenerally have lower
maintenance costs over the life of operation.

Telescope Control System

Telescope contradystemgTCS require an extremelyide dynamiaange of speeds frornero
to 30degrees per seconand higher orany speed in betweehe demands atontrolling a
three-axis, direcidrive system for telescope controan only be met with a statef-the-art,
high-bandwidthTCS

TheTaurusmounts employ a very capabtdf-the-shelfindustrial controller with a buitn
computer to service theervo control aneéxternalcommunicatiors. This controller has been
integratedwith TheSky astronomy softwarehich contins avirtual telescopeéhat computes
TCSosition demands with a precisiaf fractions of an arsecond all the while correcting
both slewing and tracking demanfls system imperfections

TheSky Astronomy Software

TheTaurusseries of mountsncludesTheSky astronomy software which is currently used in
observatories throughout the world’he worldrenowned TPoinand TCSpk are fully integrated
into the control loop supported by a host of toolandfeature an advanced user interfade
facilitate setup and nightly operatiom.CSpkas been developed over the ldsrty years and

all or a portion of this software issed on most threeneter and larger systems deployed over
the lasttwenty-five years.
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Figue 4: Photo of theTPointProfessionainanual TCSpRrogramme® manualandthe SLALIB
library that are allintegrated into TheSkgstronomy software
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Figure5: Ascreen capturef TheSky astronomy software.
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Figure6: Awide-field, full-screencaptureof TheSkgstronomy software
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Assembling the Taurus

Taurus Components

The Taurus mount is shipped in six separate components. The main components include:

Thepedestalis secured to a level surface in thbservatory.

Thewedgeallows for latitude adjustment

TheHAassemblyhouseshe HA motor and brake

Thefork centeris mounted to the HA drive plate and accepts the tines on both sides
Thedrive tinehousesthe direct drive motor

Thesupport tinecontains a selaligning bearing and a brake

]
[

Figure7: Exploded iew of the Taurus components.

= =4 8 4 -8 -4

Software Bisque recommen@snployingtwo or three peoplego assembd the mount The
first-time setup process may take as few hotosomplee oncethe comporents are unboxed
and staged.

Theassemblytools are shipped insidethe Taurusaccessory kit Assembling the Taurusvolves
lifting the six major components into place and adding the fasteners connect thgather
anddirecting thecables from the fork tines down through the HA axis into the controller
compartment located in the pedestal.
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Packing List
The table below lists the components that are included with the Taurus mounts.

Item Quantity Notes Graphic
Pedestal 1 Contains thel C&lectronics and e
PCB distribution board.

Fork center 1 Sized for OTA.

Drive tine 1 Holds the motor, instrument
rotator interface panel and
internal cabling.

Support tine 1 Holds the declination brake and
cabling.

Wedge 1 Accepts the HA drive assembly
and allows for latitude
adjustment.
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HA drive assembly

Instrument rotator
(optional)

Cover

Basemounting
bolts with washer

Lock nuts

Dec axis lockin

HA axis lock screw

Axis lock hole
cover

1

Contains the HA drive and brake

The instrument rotator has two
cables thatmust beconnected to
the rotator interface panebn the
drive tine

Covers to minimize access to th o
Y2dzy i Qa Ay dSNyI
insects and vermin). F/

1/2-in x 13 TPI x 1.75. long
socket head cap screws (SCHS

Fourlock nus are usedo mount
the wedge tothe pedestal, and
four are used to mounthe HA
drive assembly tthe wedge.
The ceclination axis locking pin
can beinserted intothe
declination axigocking holes to
preventrotation.

This3/8-16 TPI x 2.5. screw
holdsthe HA axis in place when
assembling fork tines and
mounting instrumentation.

Cover for the declination axis
lockinghole.
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Fork center
mounting screws

Power cord

Azimuth
adjustment
anchor

Shoulder bolts
(azimuth and
latitude)

Hex key set

Yotted
screwdriver

Security key

Fork center to HA drive place
SHCS (1”3 TPI, 4.25 in. long).

TheTCSAC power cord (the plug

is located on the pedestal).

The mwlar alignmentadjusters
push against this anchor rotate

0KS Yz2dzyiQa |1

One for the wedge rotation
center, and two for the HA drive
assembly.

13-piecelmperiall-key hex key
set.

This small fathead screwdriveis
usedto tighten themotor and
brake wires to the terminal
connectors.

This USBecuritykey must be

plugged into the comput&® a |

port before TheSkys started
(See pag&9for details.)
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CAT6 cable 1 Connect from the PZa tdthe/
Ethernet port on the Taurus
pedestal forPC to mount
communication.

Ratchets 2 One 3/8in. drive and one 1/4n.
driveratchet

Ball-end hex 1 One 3/8in. L-key ballend hex

wrench wrench.

Note: See AppendixB: TaurusOTA MountingSystenon page88for the Scope Rapacking list

Pedestal

TheTaurus pedestdiousesthe industrialmotor controller, connections and distribution of the
power and signals farp tothree axes.An internal distributiorprinted circuit board(PCB)
routesthe internal wiring using standard dtffie-shelf cables Each axis has cablis motor
power, sensorsand encoder input. The drive tine contains the cables for connecting the
declinationdrive and theoptionalrotator to the controller.

The switched power input blogd 20V or 220V A@nd Bhernet connection can be found on
the rear panel of theTaurus pedestalSpacdor additionalcables is available in the conduit
running up through thédAdrive, through the fork center and through each of the fork tines.

The frontand rearpanek of the pedestalare fastened by single knolthat alowseachpanel
to beremovedfor easyaccesgo the inside of the pedestalWhile most of the cablingomes
from the factory alreadgonnected and in placencethe tines are physically placed in
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position, the declinationdrive, brake,and theoptionalinstrumentrotator cablesmust be
connected

%

Figure9: Access panel on the rear of thedestal
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Taurus Pedestal Mounting Hole Pattern

The Taurusnountis normally permanentlgttachedto the floor of an observatory or other
adapter plate using six socket bglé&sther 1/2-in. or 5/8-in. diameter.

32.000
30.000

17.500
6.500,, 6.500
>‘<
2
©
S
0
6 500J< 6.500

®

20.2

A
) J
Q

N5
Pole=> ©

FigurelO: TheTaurus pedestal mounting holes.

The six 19mm (0.75in.) diameter holesn the base plate of theedestalare used to
permanently attachthe pedestalto a concrete pier or other mounting surface

In FigurelO, the celestial pole is to the right. In the east/west direction, the three holes are
spaced 16%nm (6.5in.) apart. In the north/south direction, the sets of holes are spaced 762
mm (3Gin.) apart.

Sx 0.5in. x 3-in. (minimum)bolts with washershould be permanentlgnchoredto the
concreate pier or thdloor of the observatorysinga high-strengthanchoring adhesive or other
concrete anchoring systeffrigurell).
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Figurell: Three othe sixpedestalanchor bolts.

Mounting Wedge Assembly to the Pedestal

Once thepedestal is securely ounted to the pieror observatoryfloor, the next step is to
attachthe wedge assembly to the top of the pedestal.

Before proceeding, loosen both of tiherizontalazimuth adjustment screwsn the wedge
assemblyntil there is about 2.5 cm (1 in.) distance between the ends of the screws.

Figurel2: The aimuth adjustment screwsust be separatetb make room for th@zimuth
anchor.
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Figurel3 showsthe azimuth anchor thatnustbe threaded into theop center hole of the
pedestal. The azimuthanchorcan be installedefore or after placing the wedge on the top of
the pedestalusing a 5/16n hex wrench.

Carefully bwer the wedge assembly on to the pedestaagshown inFigurel3. If the azimuth
anchorisinstalled,make sure theazimuh anchor passethrough the gagbetween thetwo
azimuth adjustment screw3.hreadthe four lock nutsin each corner of the wedge base plate
and securely tighten each withe supplied3/8-in. hex wrench.

Lock nut and bolt
(qty 4)

Azimuth anchor

= = =

Figurel3: Installng the wedge assembly.

Pagel8



Attaching the HA Drive Assembly

Figurel4: Installing the HA drive assembly.

The HA drive assembly is heavy so this stegrequirethe aid of amotor hoist overhead load
lifter, or the strength oftwo people. Lift the drive assembly in the orientation shawifrigure
14. Keeping théong axis of thessemblynearvertical,place the lower portion (circled in red)
into the slots orthe lower side of thewedge assembly.

Once the rear of the assembly has been lowered into the weigeyeightrestson the
stainlesssteelthreaded anchors that protrude from the HAide assemblyfFigurel4 shows the
anchor (on theHAdrive assembly) and thizottom of the slotwhere it ress. Figurel7 shows
the HA drive assembly in place.

Slowly rotatethe vertical HAdrive assemblyoward the wedge When doing so, direchée
latitude adjustment mechanism intone of the slotsn the side of thewedge. Thdatitude
adjustmentmechanism has internal springs that mustdmnpressedvith a small amount of
forcewhile directing the adjustment bar intihe slots

Thelatitude adjustmentba a Ay (0 SN I f & tolbliBkyhbene of &SNEsDf (1 K S
detents spaced approximately six degrees apart. These detents are the course latitude
adjustment Thethreaded rod in the center of the latitude adjustment bar provides fine
adjustment of latitude The HA assembly should be lowered intage down to the correct
latitude of the installation This requires pushing tHatitude adjustment mechanism inward so
that the latitude adjustment bar drops into the correatent for your latitude.

Pagel9
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Channel

Latitude adjustment bar

Figurel6: The ltue highlighted area showen distinct positiongor the latitude adjustmenbar.
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Figurel7: The HA drivassembly in place.

Figurel8: The springoaded latitude adjustment bar in slpbsition 5 (from the bottom of the
wedge)
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Lock nuts with screws
4 (2 each side)
i

% i  Shoulder bolt with
washer (1 each side)

Figurel9: Wedge lock nuts and shoulder bolts.

HA Cable and Access Cover

Figure20: HA assembly cable cover.
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The cable cover is held in place with a single black knob. When this cover is removed, you can
see a portion of the brake in thaiddle portionof the housing. The HA cables (motor, sensor,
and encoder)arevisible departing from the bottom of the HA assembly. The cables for the
declination axis follow a similar path, but they must be guided through the HA shatft after the
fork has been assembled.

Rear cable cover

Cable cover knob

Figure2l: Rear cable aeer and knob.

Insert the declination motor wire first, as it is the largest and stiffest of the cable. When
removed, therear cable coveprovidesaccess to the cables that are directed through the HA
shaft. Once the cables are pushed through the HA shaft, they will appear inside the HA tube
and can be directed through the base into the pedestal that contains the controller.

Figure22: The green arrow shows where the declination cables are routed through the HA shatft.
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Removing the HA Rear Panel (Only if Necessary)

The HA axis includes an integrated brake to stop rotation in case of power loss.

Do notremove the HA Rear Pahand brake when assembling the mounhless you are
absolutely sure you know what you are doing!

There is normally no reason to remove the upper portion of the HA rear panel as it holds the
brake and is difficult to rénstall when removed. The follomg instructions should be used if
the need ever arises to remove the brake plate.

The brake is permanently attached to the upper portion of the HA rear panel. The removable
panel coverigure23) provides access to the internal motor and brake cables and allows
custom cables to more easily be passed through the mount.

Figure23: Photo showing the HA access panel removed from and ditingath the rear cover.
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HA rear panel with
brake and handle

Figure24: The HA rear panel and removable cable access cover.

The photo below shows the inside of the Kar panel with theHA brake attached to the HA
rear panel.

@ DO NOT REMOVE THE UPPER PORTION OF THE HA REAR PANEL.

The HA brake is installed at the factory and the HA rear panel should normal
not need to be removed.

Removing the upper portion of the rear panel separates the brake pinions ar
causes them to become misaligned. In order tansall the HA rear panel, a
12V DC power source must be applied to release the brake and provide sorr
play in the position of ta pinion.
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ParamountTaurusUser Guide

Figure25: Photo of the integratedhour angle brake.

Once you have positively identified the drive tine, the following steps must be completed
before attaching it to the fork center.

1. Remove the cable packag®in inside of the drive tine base assembly so that it can
be unwrapped from the protective shipping material.

2. Move the cables so that they are not interfering with the drive tine assembly when it
is lifted up to be attached to the fork center.

<:I Drive tine this side

HA lock screw

coA—=l TN\ i F/a=N

Figure26: The arrow on theHAdrive points todrive tine
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The drive tine must be attached in the correct orientation with respect to the HA drive plate.
The small arrow next to the word Motox (Motor) points to the side of thedrk center that
holds the drive tine

If you are standing at the rear of the Taurus mount (facing the celestial pole behind the mount)
the drive tine goes on the right side.

¢g2 LIS2LIX S NS ySSRSR (2 ATl (kSorkRN®radS GAYyS
Once in place you will be able to insert the six socket head screws that attach the tine to the
fork center.

Figure27: Installing the drive tine.

HA Axis Locking Screw

The HA axis can be locked in place by imsgthe locking screw into the hole shownRigure
28, and rotating the HA axis to hour angle 0, +3,c86,0r¢6.

Page27



ﬁ ———— Locking screw

O]
0 °4 ¢

T

Figure28: Install the locking screw to prevent rotation when the HA drive plate is in this
orientation.

Before attaching the fork center component (pa2®, follow the procedure below to install
the HA locking screw (a 3/34 TPI x 24n. SCHS) to prevent rotation in HA:

1. Rotate the HA so that the machined arrow points atH&traight up).
2. Gently insert the locking screw into the hole directly below the machined arrow.

3. Carefully and slowly rotate the HA drive plate back and forth until you feel the locking
screw dip into the threaded holehethen stop rotating the HA pte.

. Fully tighten the screw by hand.

@ Warning

The locking screw should not be used to hold excessive out of balance loads.
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The locking screw is designéd preventthe HAdrive plate from rotating while the
fork center and the fork tineare being installed, or when attaching
instrumentation to the fork arms

The locking pims notintended to hold imbalancethat are greater tharthose
resulting fromhaving a single tinattached to the HA assembly.

Note: The Scope Rail System provides an effective mechamisraunt payloads to thelaurus
mount and allow the system to achieve balanédease seAppendixB: TaurusOTA Mounting
Systenfor additional information on the Scope Rail System

There are manyaysto attach an OTA or other sensors between the tines. The following
section describes o to attach an OTA using the Software Bis§eepe Rail System

Attaching the Fork Center

The fork center is attached using 8 x W2x4.25A y ® 3201 SG KSIFIR OF LJ aONB¢
eight counterbores must be aligned with the eight threaded holes in the drive plate (see the red
marks inFigure29).

This step in the assembly requires two people, one to hold the fork center in place, and one to
insert and tighten the screwsWhen two screws are in place (do not tighten them fully just yet)
the remainde of the screws are easier to install.
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Figure29: Attaching the fork center.
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Attaching the Drive Tine

Figure30: Attaching Tauruslrivetine.

Caution

Whenthe mount is notsecuredo the floor or a pier, the entire assemblys not
stable, especially whera single tineisin place. The motor tine is heavy armbuld
causethe entire assemblyo unexpectediytip over.

The drive tine contains the diredrive motor, highresolutionencoder,and a precision bearing
assembly. The drive tine has several cables that are tucked into the base of the tine, including
the motor cable (orange), the sensor cable, and the encoder cable.

Once you have positively identified the drive tine, the followsteps must be completed
before attaching it to the fork center.

1. Remove the cable package from inside of the drive tine base assembly so that it can
be unwrapped from the protective shipping material.

2. Move the cables so that they are not interfering witletdrive tine assembly when it
is lifted up to be attached to the fork center.
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HA lock screw

N o /3=
Figure31: Usethe arrow on theHAdrive to ensure the drive tins installed in the correct
position.

The drive tine must be attached in the carterientation with respect to the HA drive plate.

The HA drive plate has an indicator that specifies on which side the drive tine must be attached.
The small arrow next to the word Motox (Motor) points to the side of the fork center that

holds the driveine.

If you are standing at the rear of the Taurus mount (facing the celestial pole behind the mount)
the drive tine goes on the right side.

Two peopleareneededi 2 f AFT4G GKS RNAGS (GAyS Ayda2 LI I OS
Once in place yowill be able to insert the six socket head screws that attach the tine to the
fork center.

Figure32: Inserting the drive tine.
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Attaching the Support Tine

Once thedrive tineis in place, install theupporttine inthe samemannerdescribed above
The support tine has a singhkarnesscarrying thebrakeandHA axisnside themount.

Figure33: Taurus with the fork components fully assembled.

@ Cautiorl

The drive tine is heavier than the support tine, so when the locking screw is
removed the forks wilfotate and may cause injury
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Routing and Connecting the Cables

The cables that connect the various components are labeled with a numberil
systemthat is described i@AppendixA: Taurusinternal Cabling DetasE on page
84.
Once thetineshave been attached to the fork centerablingfrom the various axesiust be
routed into thepedestaland connected teither thedistribution PCBor the controller.

The firststep isto route thedeclinationcables through the fork center, then down through the
HAaxis.Thedrive tinecontainsthree cablesncluding:

1 Declinationmotor cable
1 Declinationencoder cable
9 Declinationsensor cable

The support tine containstwo wiresfor the brake thatmust alsdbe routed through the HA axis.

HA rear panel with
brake removed

All cables for HA and
declination drives pass through
opening

"~ Pass cables through these
two cable passages

Rear access panel
removed

Figure34: Diagram shows the route 6fK'S Y2 dzy 1 Q& Y2G.2NJ ' yR 20K

Page34



Insert the harnesses in the HA assembly throughtitv@rectangular holes in the base of the
wedge plate.The best practice is taute the HA cables through one hole and the declination
cables through the otheto mitigate confusion when connecting thetm the cable distribution

PCB

Cable Distribution PCB

When therearaccess panel is removed from the bages ¢abledistribution PCBs locatedon
the upper left sidgFigure35).

e

[T

\

Figure35: Pedestalearaccess panel.

Cable distribution

i \

Figure36: Location of the cable distribution PCB.

Thecable dstribution PCHs splitinto the three axes inputs on the left side of theardwith
additional inputs on the right side.
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TheTaurusis shippedvith many of thecontroller cablegpre-connected The declinationand
instrumentrotator axes ardhousedin the drive tire, andthesecables musbe routed down
through theHAaxis before connecting them to thdistribution PCB

Rotator

Figure37: TheTauruscabledistribution PCBNotethat the axis labeledltitude is synonymous
with declination, andhe axis labele@dzimuth is synonymous witiour angle (HA)andright
ascensiorfRA)
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Figure38: Controller Panetonnections

The HA axis is labeled as X(0),dekelination axis is labeled as Y(1), and the optional rotator
axis is labeled as A(2).

Note About Screw in Terminals
Do nottin the endsf the cabledbeforethey areinsertedinto the terminal connectors

1 The tinningchanges over time and will cause the cableécomeloose.
1 When tinned, the actual points of electrical contact end up being smaller compared with
using just thebare wire.

If these cables ever need to be removed from the connectanemberthat quite a bit of
torque on the small screws requiredto make full contact with, and retain the wireSale
note that the required torque isbout asmuch as one can mustessing the supplied flahead
screwdriver

Connecting Cables

Step One

For each axis, the brake leads need tariserted into the corresponding motor connector for
that axis. On the declination axis, the brake leads are labeled C25, and they need to be joined
into the declination motor cable labeled C19.

On the HA axis, the brake leads are labeled C27, and tleggiaed into cable C18.
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Figure39: The @clination motor connector with brake wires in positions 5 and 6 (red and black,
polarity is not important). In the controller, the motor leads are labeled R, S, T.

Step Two
Plug eaclof the motor cables into the controller according to the cabling g8 and C19)
Step Three

Plug theHA encodecableinto G5 and the declination encoder cable intd Gn the distribution
board

StepFour

Plugin the two sensor cables;able CX4-pin Molex)into connectorC1, and cable C3 into
connector C3 on the distribution board.

Note: If the instrumentrotator is going to be used with the system, repeat steps three and four
for the rotator cables.

Motor Wiring

Themotor leads are labeledas shown irFigure40.
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Figure40: Motor leadsand PCB plug

Normally,when guiding cables down through th#Aaxis, there is sufficient space so tlae
declinationand rotatormotor connectors do not have to be removed from the moteads If
you findthat you must remove the large connectalo sowhile routing the cables. Be sure to
return each wire to the correct positio Use the labeling on the Controller (3202) to see the
order from left to right. The green wire is ground and should go itite fourth position.
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3x motor leads

Figure41: Cable connection terminals.

Attaching the Optional Instrument Rotator to the Telescope

Like theother axesthe Taurusinstrumentrotator has encoder, motor and sensor wires that
are contained in the drive tin@he rotator interface panel has two connectors that are placed
at the bottom. The rotator plugs into these two connectors {gi®D-sub connector and a

round 7pin connectoj. Take areto ensurethat the cables are screwed into place as they may
otherwise become disconnected.

Figured42: The é&ft graphicshowsthe OTA side with dovetailTheright graphic showshe image
train side with 3.5n. thread (24TP)
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Figure44: TheOTA mounting dovetail dimensio(@ptec)
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Initial Power Up

Once all the cables are connected, and dotdilecked for continuity, turn on the power
switch. The controller takes about 90 seconds to boot and initialize. Note that attempting to
connect to the controsystem from TheSky or other software before the trolter is fully

initialized will result in a command failed error.

To verify power is connected properly, inspect the six LEDs on the left side of the control
system unit, and the three LEDs on the right side.

Wy
&
it

@ Status

v OX On NETWORK ID
5 l 123456

¢ @ gt
Ethe

l A_ 0 Contr ol Primary/OUT

MPU_On Su (J1)

Figure45: Six catrol system status LEDs.

MOTION CONTRO
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Figure46: Three status LEDs on the right side of the control system.

When all the cables are wired and connected propetg LEDs should emit light as described
below.

Left side LEB

1 TheY-On, X_On ECATStatus A_Onand Control SupplfEDs emit steady green.
1 TheMPU_OnLED continuously flashes green.

Right side LEDs
1 The Bus Voltage (VP), Regeneration, and Brake Supply LEDs emit steady green.

If any of these LERsered, doublecheck thepower connectors, and make sure the harnesses
are all plugged into the distribution PCB.
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Mounting the Optical Tube Assembly

@ SafetyPrecautior

Attachinga large, cumbersome, and heawptical tube assembly or sensor
package can be the most dangerous step in assemblingTharusmount.
Before thepayload is in place and balanckit may unexpectedly rotate, spin,
slide, or drop

Anytime a large massfor example, whennstalling a maximum Taurupayload
of 200kg, is movingbut not in balance, stopping the motionan be difficultand
potentially cause severe harm to anyone that may be in the way.

Each axis has bbcking pin that, when in placerestricts the rotationof that
axis. Thesesafety pinsare especially importanto install on the declinationaxis
when adding the payload.

The scoperail systemalso includesafety pins thatpreventthe payload from
passingthrough the fork but extreme care must be takemwhile installing the
OTA

Note: The Scope Rail System provides an effective mechamisraunt payloads to thelaurus
mountand allow the system to achieve balanBefer to theScope Rail System User Guate
details about attaching common commercial optical telescope assemblies to the Paramount
Taurus equatorial fork mount and the scope rail hardware.

There are manyaysto attach an OTA or other sensors between the tines. The following
section describebow to attach an OTA using the Software Bis§aepe Rail System
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Attaching a Scope Rail Equipped OTA

Mounting a telescope between the tines using the Scope Rail System involves the following
steps. Please first attach the scope rails to the OTA bgimceeding.

1. Add a fork rail to each tine.

2. Adjust the tines so that the spacing is approximately 12 mm (0.5 inches) wider than the
measured distance between the two scope rails that are mounted on the optical tube.

3. Tighten the fork clamp on the drive tine (see p&j#.

4. Install the safety pins on the scope rails.

5. Add the axis locking pin to the declination and HA axes.

6. Lift the OTA above the fork rails and lower it into position so that the safety pins are
resting on the fork rails.

7. Add at least one clamp nut and screw (which pass through the fork rails and thread into
the scope rails) to each side of the telescope.

8. Gently push and rock the support tine inward until the fork rail contacts the OTA.

9. Roughly balance the OTA by sliding it parallel to the optical axis.

10.Tighten the support tine clamp.

11.Relieve the stress on the system by loosening the support tine plate.

4x @ 0.257 ¥ 0.800

N\ 5/14-18 UNC ¥ 0.630
\ mounting plate holes
" e n
‘.«"" - . A
"F Y ] Arrow points towards
o ! 4 1 incoming light of sensor
& | .
g 8 | ' @ |
2 g s | R |
o | )
\‘ / \ -® f
.v\ # ~éx cbores connect fo shaft

/ 16x cbores hold motor rotor

Figure47: The driveplate and support plate hole pattern

The drive plate and support plate hataur tapped holes (5/1618 TP) for adding a mounting

plate. This pattern is not symmetric which ensures thatdbaperail plates are atiched in the
correct manner. If custom mounting plates are fabricated for attaching the sensor package, the
required dimensions are shown above.
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70°

Figure48: Drawing showing the Support plate hole specifications.

Thesupport platehole pattern ishe same aghe drive plate.
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Step 1: Add the Scope Rails

Loading Pins

Scope Rail

Scope Attach

Figure49: Adding the fork rails during OTA installation.
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Step 2: Finelune the Tine Spacing

O ] G —] Clamp releaseltighten
i i
<= =>
4 N ” ~' |
= © =
0 0
© OH © OF

Figure50: Finetuning the tine spacing.

The spacing of the tines should be adjusted so that the optical tube fits comfortably between
them. In practice, loosen the clamp on the support tine and move the plate as far in as it will go.
This will provide additional spang to allow the insertion of the optical package between the
support tine and the drive tine. The full range of motion is about 10 mm (0.4 in.).
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Step3: Install the Loading Pins

Figure51: The Loading pins are used temporamlsupport the OTA while the clamp nuts are
installed.

Step4: Insertthe DecAxis Lock Pin

Insert thedeclination xislockpin into the hole on top of thelrive tineand slowly otate the
axis. When the fork rail is near horizonthle pinwill drop into the axidocking hole

!_____.-:j_..?@---——Axis lock pin

Figure52: Location of thalec «is lock pin.
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Stepb5: Lift the OTA intdPlace

Figure53: The fork plate spacing is the distance between fork plates, and the OTA plate spacing
is the outer distance between the two plates on the OTA

The tines should be adjusted so tftek plate spacings slightly larger than th©TA plate
spacingby about 12 centimeters. This makes it easy to lower the scope into place without
collisions with the tines. It can be an awkward and challenging moment as the OTA is lowered
until the loadingpinsrest on top of thefork rails. Once the loading pins are in contaeith the

fork railsthe OTA will be in a stable but unattached position. At glast, the OTA should be
pushed towards the Drive tine so that one or matampnuts can be threaded into the OTA
Scope Rail.
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Step6: Add the Clamp Nuts

Note there are sometimes multiple places the scope
clamps can be attached. Choose the ones with greatest

adjustment after scope is near balance
h / \ \

e F—= 1

/e \ ~0

d )
@° o

|
a t =)

\
dO—>o" C—1©)D
OC DO

Figure54: Carefully choose where to attach the mounting clamps.

Once close to balance, the four fork rail clamps should be fitted through the slots in the fork rail
where there is a visible threaded hole. There may be more tharnposéion both fore and aft

of the fork center.Be sure to seledhe hole that providesthe widestamount of adjustment on
either sideof the slot Once one or more of thessre engaged on both sides of the OTA, the
weight of the telescopeestson the bottam of the Scope Attach plate.

Oncethe full instrument package is addgtthe location of these clamps may need to be
adjustedto accommodate the new balance position
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Step 8: Push Support Tine Inwards

O ] G Clamp releaseltighten
i i
< =>
/ N 4 N L
== © =

(@) \

© OH ©@ OH

= ) =N =)

Figure55: The bluearrows show the direction of motion in the support tine.

In addition to the adjustment in the fork base, the support tine has a small amount of
adjustment in the mechanism that holds the support tine bearing. The purpose of this
adjustment is to be sure #t when the forks are tightened into place therensstress on the

optical tube, or undue stress on the forks. The graphic above shows the extent of the
adjustment. On the left, the round OTA plate is inwards as far as it can go, and in the graphic in
the middle, it is extended outward to the maximum amount. The starting position should be in
between these two positions with approximately 6 mm (Gi25 of the bearing plate exposed

(the bearing plate is shown inside of the round OTA in the right graphic

Step7: Roughly Balancthe OTA

Slide the tube assembly fore and aft along the optical axis to achieve a reasonable balance.
Final balance will happen after the optional rotator and other components of the optical train
have been added.
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Figure56: The OTA can be moved along the axis defined by the red line to achieve balance.
Step8: Relievethe Tine Strain

Using a %nch hex drive, loosen the support tine plate screw to relieve the stress between the
tines. You should noticthe drive plate adjusting inwards or outwardepending orany

stresses in the system from the fork distance not being exactly the same as the spacing on the
OTA. After loosening the screw, retighten it in its new position.

Note that it is possible that theris not enough adjustment in the support plate to
accommodate the current fork spacing. In this case the fork itself must be moved a small
amount so that the support plate is withing its adjustment range.

Figure57: Location dthe clamp release nut.
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Figure58: Installing the clamp nuts.
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Balancing the HA Axis

Once the optical payload is secured, it must be balanced. Depending on the type of optical
system(s) that are mounted, the imbalance can range from negligible to several kilograms. For
many OTASs, the imbalancesimall and weight must be added to the gugrt tine because the
motor tine is heavier. The support tine includes a counterweight attachment plate that accepts
two different counterweight systems. Normally, the lighter counterweigygtemaccepts
counterweights that are 1.3 kg or 2.6 kgi§3dr 6 Ib.).

If the imbalance is more than 4 kg (10 Ib.) then larger counterweights can be used by adding a
Software Bisque 1:B1 counterweight extension shaft to the attachment plate (2@ TPI

threads). The attachment plate must be reversed to acteptextension shaft. This shaft

accepts 5 kg and 10 kg (10 Ib. and 20 Ib.) counterweights manufactured by Software Bisque.

Figure59: Taurus HA balance system.

Figure60: A threadectounterweight install to balance the hour angle axis.
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Figure61: The counterweight plate can be reversed to accept aril.Bounterweight extension
shatft.

Software Bisque Instrument Rotator

For three axis gimbals to work in concert, it is important that all axes are precisely coordinated.
The Software Bisque direct drive instrument rotator uses a high torque density-diiget

motor with a highresolution encoder to achieve accurate pasiing and fast rotation (as fast

as the HA axis).

Though the required precision of the rotatorredaxedcompared with the HA and Dec axes, the
instrument rotator should have the same upper speed liasithe HA axis, otherwise the
mount completes itslew before the rotation is complete.

Note: Theinstrumentrotator is integrated into thet | dzNHzA Qa G KNBS | EA & Ay Rdz
such, the rotator is only compatible with the Taurus controller, and is not compatible with other
direct drive contrdérs

If an instrumentrotator is notrequired, from TheSky, clickelescope > Telescope Setup
highlightRotator, select §lo Rotator and clickOK
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Figure62: The Softwar@isquenstrument rotator.

Instrument Rotator Attribute ~ Specification

Clear aperture
Physical size
Weight

Torque
Telescope adapter
Camera adapter
Back focus
Resolution
Power
Construction
Full travel
Controller

89 mm (3.5 inches)

200 mm (8 inch) OD, 70 mm (2.75 inch) thickness

4.5 kg (10.2 Ibs.)

9 Nm (7 ftlbs.)

Optecstyle 4300 dovetail

3.5inch 24 TPI

2.75inch

26-bit absolute encoder

120V DC power supplied by thregis industrial controller
Machined aluminum case

540 degrees

I 2YYlFYRSR 0@ -dxisideNdldatondrollér K NE
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Motor + sensor Encoder cable
cable

Dovetail as per Optec 4300 specification

0.250
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sl e = ~
0.320
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\ o~
1.605 o
1.135
2.740

Figure63: TheSoftware Bisquestrument rotator dimensions.
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Powering the Taurus Mount

The Taurus mount requires110\V240V AC at 15A maximupower sourceor normal
operation. The total current draw depends on several factors including the acceleration speed,
slewing speed, deceleration speed, the total weight of the instrumentation and system balance.

When the speed and accelerations are 10 degrees per second or less, a balanced system of 100
kg (220 Ibs.) draws less than 3 amps. Faster slewing and acceleration quickly increase the
current draw, as does an out of balance system.

Figure64: The axidocking component.

Note: the axis lock cover should be placed in the axis lock pin hole once the telescope is
mounted toprohibit insectsor debrisfrom enteringthe drive housing.

Connecting to the

Taurus with TheSky

@ To enable Furus direct drive operatiofrom TheSky

1. The AADD branch of TheSky Version 10.5.0 Build 13311 or later mus
installedbefore it can control the Paramount Taurus direct drive moun

a.

b.
C.
d.

Register your Paramount Software Suite Serial number as
describedn the Paramount Software Quick Start Guide.
Launch TheSky.

ClickHelp > Check for Updates

Download and install the latest Daily Buitdm your Software
Bisque account

2. TheSkylsorequires that the supplied security key must be plugged int
oneofi KS 02 YLlzi SNRa ! {. L} Nandwhi@S¥
TheSky is running

Also note that the security key must be plugged in:

T
1

During TheSky installation.

Before TheSky is launche@lugging in the security key after
TheSky is launched is not gupted, and the security key will not
be recognized.
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1 While running TheSky and operating the Taurus mount. If the
security key is removed after launching TheSky, Taurus direct
operations will be restricted.

1 A security key isot required when controlling the Taurus with
software other than TheSky.

When the correct version of TheSky is run, and the security key is present,
tKS{1e8Qa YIAYy OILGAZ2Yy aKz2ga G§KS I I

@ Chart Settings* - TheSky Professional Edition (64 Bit) (Branch:aadd)

File Eait Dispiay Crentation input  lools Telescope

o e o o

Look North Look East Look South Look West Look Up

| R A NTEOND Y LR~ aviela
Figure65: The aadd branch of TheSkyrequired to operate a Paramoun
Taurus mount

VaVa ~ I

TheSky communicates with the Ti€8one through afthernet connection. By default, the
controller is configured with an IP address of 10.0.0.100. Please see the MMI Application Studio
UserGuide for information on resetting the IP address in the controller, or the ACSPL+
Commands and Variables referenceadgu

The Ethernet port is located on the Taurus pedestal on the same side as the AC power outlet.
There are three Keystone ports present on the base, and the ethernet port utilizes one of them.
The other two are available for user requirements.
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Figure66: Location of the Ethernet communication port on the pedestal.

The IP address must be set within TheSky software. Tdlekcope > Telescope Setup > Mount
Setup > SettingsTheFind IPAddressbutton searches for the controlieon your network.

Locating the IP address searches all networks connected to your computer and will find ACS
hardware on those networks with a mask of 255.255.25%.§ou have an ACS on a network
with a different subnet mask, you will have to enter tieaddress directly.

Figure67: Enter the IP address of the controller.
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