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Disclaimer  

Information in this document is subject to change without notice and does not represent a 

commitment on the part of Software 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 agreement (www.bisque.com/eula).  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 purposes.  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 

ǘƘŀƴ ǘƘŜ ǇǳǊŎƘŀǎŜǊΩǎ ǇŜǊǎƻƴŀƭ ǳǎŜΣ ǿƛǘƘƻǳǘ ǘƘŜ ŜȄǇǊŜǎǎ ǿǊƛǘǘŜƴ ǇŜǊƳƛǎǎƛƻƴ ƻŦ {ƻŦǘǿŀǊŜ .ƛǎǉǳŜΦ 

 

© 2023 Software Bisque, Inc.  862 Brickyard Cir. Golden, CO 80403-8058. All rights reserved 

worldwide. 

 

TheSkyϰ and Paramount Taurusϰ are trademarks of Software Bisque, Inc.   

  

http://www.bisque.com/eula
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Introduction  

The Paramount Taurus represents the state-of-the-art in modern astronomical equatorial fork 

mount designs. Taurus achieves superior performance for a myriad of astronomical data 

acquisition through precision machining, high-resolution absolute encoders and high-torque 

direct-drive motors on all axes and the worldΩs most advanced and flexible software for 

observatory control.  Taurus employs the TPoint Telescope Pointing Kernel (TCSPk) and SLALIB 

astronomical library, which are the same multi-axis technology that makes the worldΩs largest 

professional telescopes function superbly.  The Taurus is in good company.  

Alt az imuth vs. Equatorial  Designs  

The goal of any robotic telescope mount is precise pointing and stable tracking, whether the 

system follows a single object for hours or quickly darts between, or tracks, fast-moving targets.   

As the optical tube assembly or other payload increases in size and weight, the physical size of 

the mount must also be larger to minimize flexure and vibrations.  For telescopes 0.50 m (20 

inches) and larger, the inherent benefits of the altazimuth design begin to become favorable.  
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Figure 1: Altazimuth mount. 

 

Figure 2: Equatorial fork 
mount. 

 

Figure 3: German equatorial 
mount. 

Equatorial Mounts 

Equatorial mounts align their primary axis with the earthΩs rotational axis which means that to 

track an object in the sky only the hour angle (HA) axis rotates.  In practice, the second axis 

(declination) does have to be minimally adjusted to account for various geometric errors and 

other physical realities that influence the tracking rates in both axes.  

As equipment payloads become heavier, the exercise of accurately aligning the HA axis of the 

Ƴƻǳƴǘ ǿƛǘƘ ǘƘŜ ŜŀǊǘƘΩǎ ŀȄƛǎ, or polar alignment, is burdensome. In the case of an equatorial 

fork mount, polar alignment is latitude dependent and requires a significant cantilevered mass.  

In the case of a German equatorial mount, the counterweights effectively double the payload 

mass and require larger and more massive components to optimize 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 arrays of optics on a 

single mount. The cost and complexity of having rotators for each optical system becomes 

burdensome.  

Altazimuth Mounts  

Altazimuth mounts have several key benefits for carrying larger telescope systems. As the 

volume and mass grow exponentially with increasing telescope aperture, the equatorial design 

becomes impractical for larger telescopes.  The inherently stable altazimuth design rules this 

space. 
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One big challenge of the altazimuth design is that instead of tracking in a single axis at a slowly 

changing speed, three axes must be changed to track objects, each with constantly changing 

rates. And though the mathematical transformations that convert between the celestial 

coordinate system and the mount coordinate system are straightforward, in practice, 

accurately driving the three axes to account for all things astronomical, layered with system 

imperfections, becomes an extreme computational challenge.  

While the altazimuth design is exceptionally suitable for small robotic systems, driving three 

axes precisely makes these systems much more expensive.  

Direct Drive  Motor s  

The Taurus employs direct-drive motors, each with high-resolution (26-bit with 0.02 arc 

seconds per tic resolution) absolute on-axis encoders.   Direct drive motor control is an 

exceptional choice for most telescope axis control. Although traditional, larger worm-gear 

driven systems can be manufactured to exceptional accuracies, a direct drive motor employing 

a high-resolution encoder has a lower noise floor and insignificant backlash.   

Direct drive motors provide exceptional performance when high-speed slewing and tracking 

rates are required.  Where worm gear driven systems typically have top speeds around five 

degrees per second, direct drive systems can move at 50 degrees per second and beyond.  And, 

with no material-to-material contact, direct drive motors also generally have lower 

maintenance costs over the life of operation.  

Telescope Control System  

Telescope control systems (TCS) require an extremely wide dynamic range of speeds from zero 

to 30 degrees per second and higher, or any speed in between. The demands of controlling a 

three-axis, direct-drive system for telescope control can only be met with a state-of-the-art, 

high-bandwidth TCS.  

The Taurus mounts employ a very capable off-the-shelf industrial controller with a built-in 

computer to service the servo control and external communications. This controller has been 

integrated with TheSky astronomy software which contains a virtual telescope that computes 

TCS position demands with a precision of fractions of an arc second, all the while correcting 

both slewing and tracking demands for system imperfections.  

TheSky Astronomy Software  

The Taurus series of mounts includes TheSky astronomy software which is currently used in 

observatories throughout the world. The world-renowned TPoint and TCSpk are fully integrated 

into the control loop, supported by a host of tools, and feature an advanced user interface to 

facilitate setup and nightly operation. TCSpk has been developed over the last forty years and 

all or a portion of this software is used on most three-meter and larger systems deployed over 

the last twenty-five years.  
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Figure 4: Photo of the TPoint Professional manual, TCSpk ProgrammerΩs manual and the SLALIB 
library that are all integrated into TheSky astronomy software. 

 

 

Figure 5: A screen capture of TheSky astronomy software. 
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Figure 6: A wide-field, full-screen capture of TheSky astronomy software. 
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Assembling the Taurus  

Taurus Components  

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

¶ The pedestal is secured to a level surface in the observatory. 

¶ The wedge allows for latitude adjustment. 

¶ The HA assembly houses the HA motor and brake. 

¶ The fork center is mounted to the HA drive plate and accepts the tines on both sides. 

¶ The drive tine houses the direct drive motor. 

¶ The support tine contains a self-aligning bearing and a brake. 

 

Figure 7: Exploded view of the Taurus components. 

Software Bisque recommends employing two or three people to assemble the mount.  The 

first-time setup process may take as few hours to complete once the components are unboxed 

and staged. 

The assembly tools are shipped inside the Taurus accessory kit.  Assembling the Taurus involves 

lifting the six major components into place and adding the fasteners connect them together 

and directing the cables 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 the TCS electronics and 
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 1 Contains the HA drive and brake. 

 
Instrument rotator 
(optional) 

1 The instrument rotator has two 
cables that must be connected to 
the rotator interface panel on the 
drive tine. 

 
Cover 2 Covers to minimize access to the 

ƳƻǳƴǘΩǎ ƛƴǘŜǊƴŀƭ ŎƻƳǇƻƴŜƴǘǎ όōȅ 
insects and vermin). 

 
Base mounting 
bolts  with washer 

4 1/2-in x 13 TPI x 1.75-in. long 
socket head cap screws (SCHS) 

 
Lock nuts 8 Four lock nuts are used to mount 

the wedge to the pedestal, and 
four are used to mount the HA 
drive assembly to the wedge.  

Dec axis lock pin 1 The declination axis locking pin 
can be inserted into the 
declination axis locking holes to 
prevent rotation. 

 
HA axis lock screw 1 This 3/8-16 TPI x 2.5 in. screw 

holds the HA axis in place when 
assembling fork tines and 
mounting instrumentation. 

 
Axis lock hole 
cover 

1 Cover for the declination axis 
locking hole. 

 



Paramount Taurus User Guide 

Page 13 
 

Fork center 
mounting screws  

8 Fork center to HA drive place 
SHCS (1/2-13 TPI, 4.25 in. long). 

 
Power cord 1 The TCS AC power cord (the plug 

is located on the pedestal). 
 

 
 

Azimuth 
adjustment 
anchor 

1 The polar alignment adjusters 
push against this anchor to rotate 
ǘƘŜ ƳƻǳƴǘΩǎ ŀȊƛƳǳǘƘ ŀȄƛǎΦ 

 
 

Shoulder bolts 
(azimuth and 
latitude) 

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

 
Hex key set 1 13-piece Imperial L-key hex key 

set. 
 

 
 

Slotted 
screwdriver  

1 This small flathead screwdriver is 
used to tighten the motor and 
brake wires to the terminal 
connectors. 

 

 
 

Security key 1  This USB security key must be 
plugged into the computerΩǎ ¦{. 
port before TheSky is started. 
(See page 59 for details.) 
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CAT6 cable 1 Connect from the PCΩǎ bL/ to the 
Ethernet port on the Taurus 
pedestal for PC to mount 
communication. 

 
 

Ratchets 2 One 3/8-in. drive and one 1/4-in. 
drive ratchet. 

 
 

Ball-end hex 
wrench 

1 One 3/8-in. L-key ball-end hex 
wrench. 

 
Note: See Appendix B: Taurus OTA Mounting System on page 88 for the Scope Rail packing list. 

Pedestal  

The Taurus pedestal houses the industrial motor controller, connections and distribution of the 

power and signals for up to three axes.  An internal distribution printed circuit board (PCB) 

routes the internal wiring using standard off-the-shelf cables.  Each axis has cables for motor 

power, sensors, and encoder input. The drive tine contains the cables for connecting the 

declination drive and the optional rotator to the controller.  

The switched power input block (120V or 220V AC) and Ethernet connection can be found on 

the rear panel of the Taurus pedestal.  Space for additional cables is available in the conduit 

running up through the HA drive, through the fork center and through each of the fork tines.  

The front and rear panels of the pedestal are fastened by a single knob that allows each panel 

to be removed for easy access to the inside of the pedestal.  While most of the cabling comes 

from the factory already connected and in place, once the tines are physically placed in 
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position, the declination drive, brake, and the optional instrument rotator cables must be 

connected.  

       

Figure 8: Access panel on the front of the pedestal. 

 

Figure 9: Access panel on the rear of the pedestal. 
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Taurus Pedestal Mounting Hole Pattern 

The Taurus mount is normally permanently attached to the floor of an observatory or other 

adapter plate using six socket bolts, either 1/2-in. or 5/8-in. diameter.  

 

Figure 10: The Taurus pedestal mounting holes. 

The six 19 mm (0.75 in.) diameter holes in the base plate of the pedestal are used to 

permanently attach the pedestal to a concrete pier or other mounting surface.  

In Figure 10, the celestial pole is to the right. In the east/west direction, the three holes are 

spaced 165 mm (6.5-in.) apart. In the north/south direction, the sets of holes are spaced 762 

mm (30-in.) apart. 

Six 0.5-in. x 3-in. (minimum) bolts with washers should be permanently anchored to the 

concreate pier or the floor of the observatory using a high-strength anchoring adhesive or other 

concrete anchoring system (Figure 11).  
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Figure 11: Three of the six pedestal anchor bolts. 

Mounting Wedge Assembly to the Pedestal  

Once the pedestal is securely mounted to the pier or observatory floor, the next step is to 

attach the wedge assembly to the top of the pedestal. 

Before proceeding, loosen both of the horizontal azimuth adjustment screws on the wedge 

assembly until there is about 2.5 cm (1 in.) distance between the ends of the screws.   

 

Figure 12: The azimuth adjustment screws must be separated to make room for the azimuth 
anchor. 
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Figure 13 shows the azimuth anchor that must be threaded into the top center hole of the 

pedestal.  The azimuth anchor can be installed before or after placing the wedge on the top of 

the pedestal using a 5/16-in hex wrench. 

Carefully lower the wedge assembly on to the pedestal in as shown in Figure 13.  If the azimuth 

anchor is installed, make sure the azimuth anchor passes through the gap between the two 

azimuth adjustment screws. Thread the four lock nuts in each corner of the wedge base plate 

and securely tighten each with the supplied 3/8-in. hex wrench.   

 

Figure 13: Installing the wedge assembly. 



Paramount Taurus User Guide 

Page 19 
 

 

 

Attaching the HA Drive Assembly  

 

Figure 14: Installing the HA drive assembly. 

The HA drive assembly is heavy so this step may require the aid of a motor hoist, overhead load 

lifter, or the strength of two people. Lift the drive assembly in the orientation shown in Figure 

14.  Keeping the long axis of the assembly near vertical, place the lower portion (circled in red) 

into the slots on the lower side of the wedge assembly.  

Once the rear of the assembly has been lowered into the wedge, its weight rests on the 

stainless-steel threaded anchors that protrude from the HA drive assembly. Figure 14 shows the 

anchor (on the HA drive assembly) and the bottom of the slot where it rests.   Figure 17 shows 

the HA drive assembly in place. 

Slowly rotate the vertical HA drive assembly toward the wedge.  When doing so, direct the 

latitude adjustment mechanism into one of the slots on the side of the wedge. The latitude 

adjustment mechanism has internal springs that must be compressed with a small amount of 

force while directing the adjustment bar into the slots.  

The latitude adjustment barΩǎ ƛƴǘŜǊƴŀƭ ǎǇǊƛƴƎǎ ŦƻǊŎŜ ǘƘŜ ōŀǊ to click into one of a series of 

detents spaced approximately six degrees apart. These detents are the course latitude 

adjustment.  The threaded rod in the center of the latitude adjustment bar provides fine 

adjustment of latitude. The HA assembly should be lowered into place down to the correct 

latitude of the installation. This requires pushing the latitude adjustment mechanism inward so 

that the latitude adjustment bar drops into the correct detent for your latitude.  
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Figure 15: Latitude adjustment bar and mounting channels. 

 

Figure 16: The blue highlighted area shows ten distinct positions for the latitude adjustment bar. 
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Figure 17: The HA drive assembly in place. 

 

 

Figure 18: The spring-loaded latitude adjustment bar in slot position 5 (from the bottom of the 
wedge). 
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Figure 19: Wedge lock nuts and shoulder bolts. 

 

HA Cable and Access Cover  

 

Figure 20: 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 the middle portion of the housing. The HA cables (motor, sensor, 

and encoder) are visible 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 shaft after the 

fork has been assembled.  

 

Figure 21: Rear cable cover and knob. 

Insert the declination motor wire first, as it is the largest and stiffest of the cable. When 

removed, the rear cable cover provides access 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.  

 

 

Figure 22: The green arrow shows where the declination cables are routed through the HA shaft. 
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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 not remove the HA Rear Panel and brake when assembling the mount unless 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 re-install when removed.  The following 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 cover (Figure 23) provides access to the internal motor and brake cables and allows 

custom cables to more easily be passed through the mount. 

 

Figure 23: Photo showing the HA access panel removed from and sitting beneath the rear cover. 
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Figure 24: The HA rear panel and removable cable access cover. 

The photo below shows the inside of the HA rear panel with the HA 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 normally 
not need to be removed. 
 
Removing the upper portion of the rear panel separates the brake pinions and 
causes them to become misaligned.  In order to re-install the HA rear panel, a 
12V DC power source must be applied to release the brake and provide some 
play in the position of the pinion.   
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Figure 25: Photo of the integrated hour 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 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 with the drive tine assembly when it 

is lifted up to be attached to the fork center.  

 

Figure 26: The arrow on the HA drive points to drive 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 Motor (< Motor) points to the side of the fork 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.  

¢ǿƻ ǇŜƻǇƭŜ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ƭƛŦǘ ǘƘŜ ŘǊƛǾŜ ǘƛƴŜ ƛƴǘƻ ǇƭŀŎŜ ŀƴŘ άǿƛƎƎƭŜέ ƛǘ ƻƴǘƻ ǘƘe fork center. 

Once in place you will be able to insert the six socket head screws that attach the tine to the 

fork center.  

 

Figure 27: Installing the drive tine. 

HA Axis Locking Screw  

The HA axis can be locked in place by inserting the locking screw into the hole shown in Figure 

28, and rotating the HA axis to hour angle 0, +3, +6, ς3, or ς6. 
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Figure 28: Install the locking screw to prevent rotation when the HA drive plate is in this 
orientation. 

Before attaching the fork center component (page 22), follow the procedure below to install 

the HA locking screw (a 3/8-24 TPI x 2.5-in. SCHS) to prevent rotation in HA: 

1. Rotate the HA so that the machined arrow points at HA 0 (straight 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 hole, the then stop rotating the HA plate. 

4. 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 designed to prevent the HA drive plate from rotating while the 
fork center and the fork tines are being installed, or when attaching 
instrumentation to the fork arms.  
 
The locking pin is not intended to hold imbalances that are greater than those 
resulting from having a single tine attached to the HA assembly.  
 

Note: The Scope Rail System provides an effective mechanism to mount payloads to the Taurus 

mount and allow the system to achieve balance. Please see Appendix B: Taurus OTA Mounting 

System for additional information on the Scope Rail System. 

There are many ways to attach an OTA or other sensors between the tines. The following 

section describes how to attach an OTA using the Software Bisque Scope Rail System.  

Attaching the Fork Center  

The fork center is attached using 8 x 1/2-13 x 4.25-ƛƴΦ ǎƻŎƪŜǘ ƘŜŀŘ ŎŀǇ ǎŎǊŜǿǎΦ ¢ƘŜ ŦƻǊƪ ŎŜƴǘŜǊΩǎ 

eight counterbores must be aligned with the eight threaded holes in the drive plate (see the red 

marks in Figure 29).  

This step in the assembly requires two people, one to hold the fork center in place, and one to 

insert and tighten the screws.  When two screws are in place (do not tighten them fully just yet) 

the remainder of the screws are easier to install.  
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Figure 29: Attaching the fork center. 
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Attaching the Drive Tine  

 

Figure 30: Attaching Taurus drive tine. 

 

Caution! 
When the mount is not secured to the floor or a pier, the entire assembly is not 
stable, especially when a single tine is in place. The motor tine is heavy and could 
cause the entire assembly to unexpectedly tip over. 
 

The drive tine contains the direct-drive motor, high-resolution encoder, 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 following steps 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 with the drive tine assembly when it 

is lifted up to be attached to the fork center.  
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Figure 31: Use the arrow on the HA drive to ensure the drive tine is installed in the correct 
position. 

The drive tine must be attached in the correct orientation 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 Motor (< Motor) points to the side of the fork 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.  

Two people are needed ǘƻ ƭƛŦǘ ǘƘŜ ŘǊƛǾŜ ǘƛƴŜ ƛƴǘƻ ǇƭŀŎŜ ŀƴŘ άǿƛƎƎƭŜέ ƛǘ ƻƴǘƻ ǘƘŜ ŦƻǊƪ ŎŜƴǘŜǊΦ 

Once in place you will be able to insert the six socket head screws that attach the tine to the 

fork center.  

 

Figure 32: Inserting the drive tine. 
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Attaching  the Support T ine  

Once the drive tine is in place, install the support tine in the same manner described above.  

The support tine has a single harness carrying the brake and HA axis inside the mount. 

 

Figure 33: Taurus with the fork components fully assembled. 

 

Caution! 
 
The drive tine is heavier than the support tine, so when the locking screw is 
removed the forks will rotate and may cause injury. 
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Routing and Connecting the Cables  

 

The cables that connect the various components are labeled with a numbering 
system that is described in άAppendix A: Taurus Internal Cabling Detailsέ on page 
84. 

Once the tines have been attached to the fork center, cabling from the various axes must be 

routed into the pedestal and connected to either the distribution PCB or the controller.  

The first step is to route the declination cables through the fork center, then down through the 

HA axis. The drive tine contains three cables including: 

¶ Declination motor cable 

¶ Declination encoder cable 

¶ Declination sensor cable 

The support tine contains two wires for the brake that must also be routed through the HA axis.  

 

Figure 34: Diagram shows the route of ǘƘŜ ƳƻǳƴǘΩǎ ƳƻǘƻǊ ŀƴŘ ƻǘƘŜǊ ŎŀōƭŜǎ. 
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Insert the harnesses in the HA assembly through the two rectangular holes in the base of the 

wedge plate.  The best practice is to route the HA cables through one hole and the declination 

cables through the other to mitigate confusion when connecting them to the cable distribution 

PCB.  

Cable Distribution PCB 

When the rear access panel is removed from the base, the cable distribution PCB is located on 

the upper left side (Figure 35).  

 

Figure 35: Pedestal rear access panel. 

 

 

Figure 36: Location of the cable distribution PCB. 

The cable distribution PCB is split into the three axes inputs on the left side of the board with 

additional inputs on the right side.  
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The Taurus is shipped with many of the controller cables pre-connected. The declination and 

instrument rotator axes are housed in the drive tine, and these cables must be routed down 

through the HA axis before connecting them to the  distribution PCB.  

 

Figure 37: The Taurus cable distribution PCB. Note that the axis labeled altitude is synonymous 
with declination, and the axis labeled azimuth is synonymous with hour angle (HA) and right 

ascension (RA). 
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Figure 38: Controller Panel connections. 

The HA axis is labeled as X(0), the declination axis is labeled as Y(1), and the optional rotator 

axis is labeled as A(2). 

Note About Screw in Terminals 

Do not tin the ends of the cables before they are inserted into the terminal connectors.  

¶ The tinning changes over time and will cause the cable to become loose.  

¶ When tinned, the actual points of electrical contact end up being smaller compared with 

using just the bare wire.  

If these cables ever need to be removed from the connector, remember that quite a bit of 

torque on the small screws is required to make full contact with, and retain the wires.  Take 

note that the required torque is about as much as one can muster using the supplied flat-head 

screwdriver. 

Connecting Cables 

Step One 

For each axis, the brake leads need to be inserted 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 they are joined into cable C18.  
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Figure 39: The declination 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 each of the motor cables into the controller according to the cabling guide (C18 and C19).  

Step Three 

Plug the HA encoder cable into C6 and the declination encoder cable into C4 on the distribution 

board.  

Step Four 

Plug in the two sensor cables, cable C1 (4-pin Molex) into connector C1, and cable C3 into 

connector C3 on the distribution board.  

Note: If the instrument rotator is going to be used with the system, repeat steps three and four 

for the rotator cables.  

Motor Wiring 

The motor leads are labeled as shown in Figure 40.  
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Figure 40: Motor leads and PCB plug. 

Normally, when guiding cables down through the HA axis, there is sufficient space so that the 

declination and rotator motor connectors do not have to be removed from the motor leads. If 

you find that you must remove the large connector, do so while routing the cables. Be sure to 

return each wire to the correct position.  Use the labeling on the Controller (J20-J22) to see the 

order from left to right.  The green wire is ground and should go into the fourth position.  
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Figure 41: Cable connection terminals. 

Attaching the Optional Instrument Rotator to the Telescope 

Like the other axes, the Taurus instrument rotator has encoder, motor and sensor wires that 

are contained in the drive tine. The rotator interface panel has two connectors that are placed 

at the bottom. The rotator plugs into these two connectors (a 9-pin D-sub connector and a 

round 7-pin connector).  Take care to ensure that the cables are screwed into place as they may 

otherwise become disconnected.  

 

Figure 42: The left graphic shows the OTA side with dovetail.  The right graphic shows the image 
train side with 3.5-in. thread (24 TPI) 
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Figure 43: The OTA plate is compatible with the Optec 4300 dovetail. 

 

 

Figure 44: The OTA mounting dovetail dimensions (Optec). 
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Initial Power Up  

Once all the cables are connected, and double-checked for continuity, turn on the power 

switch. The controller takes about 90 seconds to boot and initialize. Note that attempting to 

connect to the control system from TheSky or other software before the controller 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. 

 

Figure 45: Six control system status LEDs. 
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Figure 46: Three status LEDs on the right side of the control system. 

When all the cables are wired and connected properly, the LEDs should emit light as described 

below. 

Left side LEDs:  

¶ The Y-On, X_On, ECAT Status, A_On and Control Supply LEDs emit steady green.  

¶ The MPU_On LED continuously flashes green.  

Right side LEDs: 

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

If any of these LEDs are red, double-check the power connectors, and make sure the harnesses 

are all plugged into the distribution PCB. 
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Mounting the Optical Tube Assembly  

 

Safety Precaution! 
 
Attaching a large, cumbersome, and heavy optical tube assembly or sensor 
package can be the most dangerous step in assembling the Taurus mount. 
Before the payload is in place and balanced, it may unexpectedly rotate, spin, 
slide, or drop.  
 
Anytime a large mass, for example, when installing a maximum Taurus payload 
of 200 kg, is moving but not in balance, stopping the motion can be difficult and 
potentially cause severe harm to anyone that may be in the way.   
 
Each axis has a locking pin that, when in place, restricts the rotation of that 
axis. These safety pins are especially important to install on the declination axis 
when adding the payload.   
 
The scope rail system also includes safety pins that prevent the payload from 
passing through the fork, but extreme care must be taken while installing the 
OTA. 

 
 

Note: The Scope Rail System provides an effective mechanism to mount payloads to the Taurus 

mount and allow the system to achieve balance. Refer to the Scope Rail System User Guide for 

details about attaching common commercial optical telescope assemblies to the Paramount 

Taurus equatorial fork mount and the scope rail hardware. 

There are many ways to attach an OTA or other sensors between the tines. The following 

section describes how to attach an OTA using the Software Bisque Scope 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 before proceeding.  

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 page 31). 

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.  

  

 
Figure 47: The drive plate and support plate hole pattern. 

The drive plate and support plate have four tapped holes (5/16-18 TPI) for adding a mounting 

plate. This pattern is not symmetric which ensures that the scope rail plates are attached 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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Figure 48: Drawing showing the Support plate hole specifications. 

The support plate hole pattern is the same as the drive plate. 
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Step 1: Add the Scope Rails  

 

 

Figure 49: Adding the fork rails during OTA installation. 
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Step 2: Fine-Tune the Tine Spacing 

 

Figure 50: Fine-tuning 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 spacing 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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Step 3: Install the Loading Pins 

 

Figure 51: The Loading pins are used temporarily to support the OTA while the clamp nuts are 
installed. 

Step 4: Insert the Dec Axis Lock Pin 

Insert the declination axis lock pin into the hole on top of the drive tine and slowly rotate the 

axis.  When the fork rail is near horizontal, the pin will drop into the axis locking hole.  

 

Figure 52: Location of the dec axis lock pin. 
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Step 5: Lift the OTA into Place 

 

Figure 53: 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 the fork plate spacing is slightly larger than the OTA plate 

spacing by about 1-2 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 loading pins rest on top of the fork rails. Once the loading pins are in contact with the 

fork rails the OTA will be in a stable but unattached position. At this point, the OTA should be 

pushed towards the Drive tine so that one or more clamp nuts can be threaded into the OTA 

Scope Rail.  
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Step 6: Add the Clamp Nuts 

 

Figure 54: 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 than one position both fore and aft 

of the fork center.  Be sure to select the hole that provides the widest amount of adjustment on 

either side of the slot. Once one or more of these are engaged on both sides of the OTA, the 

weight of the telescope rests on the bottom of the Scope Attach plate.  

Once the full instrument package is added, the location of these clamps may need to be 

adjusted to accommodate the new balance position.  

 



Paramount Taurus User Guide 

Page 52 
 

Step 8: Push Support Tine Inwards 

 

Figure 55: The blue arrows 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 that when the forks are tightened into place there is no stress 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 (0.25-in.) of the bearing plate exposed 

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

Step 7: Roughly Balance the 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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Figure 56: The OTA can be moved along the axis defined by the red line to achieve balance. 

Step 8: Relieve the Tine Strain 

Using a ¼-inch hex drive, loosen the support tine plate screw to relieve the stress between the 

tines. You should notice the drive plate adjusting inwards or outwards depending on any 

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 there is 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.  
 

 

Figure 57: Location of the clamp release nut. 
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Figure 58: 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 OTAs, the imbalance is small, and weight must be added to the support tine because the 

motor tine is heavier.  The support tine includes a counterweight attachment plate that accepts 

two different counterweight systems. Normally, the lighter counterweight system accepts 

counterweights that are 1.3 kg or 2.6 kg (3 lb. or 6 lb.).  

If the imbalance is more than 4 kg (10 lb.) then larger counterweights can be used by adding a 

Software Bisque 1.5-in counterweight extension shaft to the attachment plate (1/2-20 TPI 

threads). The attachment plate must be reversed to accept the extension shaft. This shaft 

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

 

Figure 59: Taurus HA balance system. 

 

Figure 60: A threaded counterweight install to balance the hour angle axis. 
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Figure 61: The counterweight plate can be reversed to accept a 1.5-in. counterweight extension 
shaft. 

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 direct-drive 

motor with a high-resolution encoder to achieve accurate positioning and fast rotation (as fast 

as the HA axis).  

Though the required precision of the rotator is relaxed compared with the HA and Dec axes, the 

instrument rotator should have the same upper speed limit as the HA axis, otherwise the 

mount completes its slew before the rotation is complete.  

Note: The instrument rotator is integrated into the ¢ŀǳǊǳǎΩǎ ǘƘǊŜŜ ŀȄƛǎ ƛƴŘǳǎǘǊƛŀƭ ŎƻƴǘǊƻƭƭŜǊΦ  !ǎ 

such, the rotator is only compatible with the Taurus controller, and is not compatible with other 

direct drive controllers.  

If an instrument rotator is not required, from TheSky, click Telescope > Telescope Setup, 

highlight Rotator, select <No Rotator> and click OK.  
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Figure 62: The Software Bisque instrument rotator. 

Instrument Rotator Attribute Specification 

Clear aperture 89 mm (3.5 inches) 

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

Weight 4.5 kg (10.2 lbs.) 

Torque 9 Nm (7 ft-lbs.) 

Telescope adapter Optec-style 4300 dovetail  

Camera adapter 3.5-inch 24 TPI 

Back focus 2.75-inch 

Resolution 26-bit absolute encoder 

Power 120V DC power supplied by three-axis industrial controller 

Construction  Machined aluminum case 

Full travel 540 degrees 

Controller /ƻƳƳŀƴŘŜŘ ōȅ ¢ŀǳǊǳǎΩǎ ǘƘǊŜŜ-axis industrial controller 
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Figure 63: The Software Bisque instrument rotator dimensions. 
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Powering the Taurus Mount  

The Taurus mount requires a 110V-240V AC at 15A maximum power source for 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 lbs.) draws less than 3 amps. Faster slewing and acceleration quickly increase the 

current draw, as does an out of balance system.  

 

Figure 64: The axis-locking component. 

Note: the axis lock cover should be placed in the axis lock pin hole once the telescope is 

mounted to prohibit insects or debris from entering the drive housing.  

Connecting to the Taurus  with TheSky  

 

To enable Taurus direct drive operation from TheSky,  
 

1. The AADD branch of TheSky Version 10.5.0 Build 13311 or later must be 
installed before it can control the Paramount Taurus direct drive mount. 

a. Register your Paramount Software Suite Serial number as 
described in the Paramount Software Quick Start Guide. 

b. Launch TheSky. 
c. Click Help > Check for Updates. 
d. Download and install the latest Daily Build from your Software 

Bisque account. 
2. TheSky also requires that the supplied security key must be plugged into 

one of ǘƘŜ ŎƻƳǇǳǘŜǊΩǎ ¦{. ǇƻǊǘǎ ōŜŦƻǊŜ ¢ƘŜ{ƪȅ ƛǎ ƭŀǳƴŎƘŜŘ, and while 
TheSky is running. 

 
Also note that the security key must be plugged in:  
 

¶ During TheSky installation. 

¶ Before TheSky is launched.  Plugging in the security key after 
TheSky is launched is not supported, and the security key will not 
be recognized. 
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¶ While running TheSky and operating the Taurus mount.  If the 
security key is removed after launching TheSky, Taurus direct drive 
operations will be restricted. 

¶ A security key is not required when controlling the Taurus with 
software other than TheSky. 

When the correct version of TheSky is run, and the security key is present, 
¢ƘŜ{ƪȅΩǎ Ƴŀƛƴ ŎŀǇǘƛƻƴ ǎƘƻǿǎ ǘƘŜ ŀŀŘŘ ōǊŀƴŎƘΥ 

 
Figure 65: The aadd branch of TheSky is required to operate a Paramount 
Taurus mount 

 
 

TheSky communicates with the TCS is done through an Ethernet connection. By default, the 

controller is configured with an IP address of 10.0.0.100. Please see the MMI Application Studio 

User Guide for information on resetting the IP address in the controller, or the ACSPL+ 

Commands and Variables reference guide.  

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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Figure 66: Location of the Ethernet communication port on the pedestal. 

The IP address must be set within TheSky software.  Click Telescope > Telescope Setup > Mount 

Setup > Settings. The Find IP Address button searches for the controller on 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 255.255.255.0.  If you have an ACS on a network 

with a different subnet mask, you will have to enter the IP address directly. 

 

Figure 67: Enter the IP address of the controller. 


























































