Planet Setting Procedures using the Conjunction Method
Spitz A3P, A4, A5, 512, & 1024 projectors

( 2008, Ash Enterprises International, Inc.

Disclaimer

This publication is not intended to be a stand-alone reference.  Material contained herein will be better understood when accompanied by workshop demonstrations and hands-on exercises.  The procedures and descriptions have been developed over a long period.  Some go back to the original Spitz furnished literature from more than 4 decades ago.  All have been proven to “work”.  A lot of information deals with an explanation of the planet analogs.  Understanding the theory of the analogs will help considerably in not only setting the planets, but in diagnosing what may be wrong if the planet image motion doesn’t behave as it should.    

Assumptions

•All mechanical assemblies are functioning correctly.

•All electronic drive circuits are functioning correctly.

•All calibration procedures have been performed and alignments are within acceptable tolerances. 

Analogs

Spitz analogs are configured for circular orbits.  This means that planets with orbits that are more elliptical will tend to move less accurately than those with orbits that are less elliptical.  However, the circular orbit mechanism is reasonably accurate for all planets except Mercury and Mars. 

Each analog includes elements for the Sun, Earth, and planet.  Refer to diagrams on page 2. 


Sun- Regardless of whether it is an inferior or superior analog, the Sun is 
represented by the rotational axis of the silver/gray arm.


Inferior analog Earth- The Earth is represented by the center post of the 
analog. 



Inferior analog planet- The planet is represented by the magnetic cup on the 
silver/gray arm.


Superior analog Earth- The Earth is represented by the magnetic cup on the 
silver/gray arm.


Superior analog planet- The planet is represented by the center post of the 
analog.
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Dials/indicators

All analogs contain 1 or 2 dials graduated in marks of 5 degrees.  0, 90, 180, and 270 degree points are marked with numbers.  For the older analogs with 1 dial, all readings (obviously) are taken there.  For analogs with 2 dials, either can be used.  It is possible for the silver indicator on the analog top to get out of synchronization with the lower dial.  In such cases readings for the rotating arm should be taken from the small pointer on the arm itself.

Inferior planet analogs:

The planet’s heliocentric longitude is indicated by the position of the small pointer attached to the rotating arm as well as by the silver pointer on the analog top.

The Earth’s heliocentric longitude is indicated by the position of the tick marks or indicator on the analog plate relative to the lower dial as well as by the position of the gold pointer against the upper dial.

Superior planet analogs:

The Earth’s heliocentric longitude is indicated by the position of the small pointer attached to the rotating arm as well as by the silver pointer on the analog top.

The planet’s heliocentric longitude is indicated by the position of the tick marks or indicator on the analog plate relative to the lower dial as well as by the position of the gold pointer against the upper dial. 

Associated components

Line-of sight rod

The rod that connects the output shaft of the analog to the ball on the magnet is called the line-of-sight rod.  The ball is held in place by magnetic force from the concave cup that cradles the ball as well as by spring tension on the rod that is applied from the rotating mirror head.  The ball should slide freely on the rod.  Occasional unseating of the ball from the cup is normal but frequent unseating indicates problems. 

Output shaft/mirror head


The line-of-sight rod is connected to the analog’s output shaft.  The shaft in 
turn is connected to the rotating mirror head.  The shaft is hollow containing 
a pushrod.  This is how declination is imparted to the mirror.

Note that the orientation of the mirror in relation to the line-of-sight rod is opposite for inferior versus superior analogs.
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Setting controls

A3P and A4 projectors have momentary setting switches located on the top of the analog mounting unit.  Activation of the momentary switch connects the analog to a constant drive signal that moves them in a forward direction only.  A5/512/1024 projectors have switches and knobs similar to the newer vintage A3Ps and A4 projectors with several major differences.  Instead of a momentary switch selecting a constant drive signal, the switch on the A5/512/1024 is a latching switch.  When thrown, this connects to an auxiliary annual motion buss.  The drive signal is applied to this buss by selecting “AUX AM” on the console and operating the precession rate control (which becomes the “AUX AM” rate control).  This allows you to apply auxiliary AM drive in either direction and at variable speeds.  

Superior planet analogs have one switch only that drives the entire analog mechanism. 

The  knob adjusts thesuperior planet’s heliocentric longitude. 

Inferior planet analogs have 2 switches that provide separate control of the planet and Earth’s heliocentric longitudes.  (Very early vintage A3P analogs have a knob and a switch just like the superior planets.  In those cases the switch runs both elements of the analog and the knob controls only the planet’s heliocentric longitude just as with the superior planets. You will note however that the knob turns the gray arm instead of the plate).

Setting the planets

It is possible in theory to set the analogs by simply inputting the correct heliocentric longitudes for a given date.  This is the method described in the operator’s manuals published by Spitz.  Because of the resolution of the indicators, parallax, gear backlash, and overall tolerances, this method usually results in close but not optimum settings.  Instead, the following procedures will result in more accurate settings for your planets and Moon.  The only time you may need to deviate from this is to set a critical conjunction that otherwise may not occur without additional “tweaking”.  

Keep in mind that “conjunctions” are measured perpendicular to the ecliptic. 
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The Conjunction Method

Superior planet setting procedures:

1. Run annual motion to place the Sun at the conjunction date for the planet you are setting.   It works best to run daily motion so the Sun is on the meridian. 

2.  Use the planet knob to set the internal elements of the analog to mechanical conjunction  (refer to the diagram on page 2).

3. Note the position of the image in relation to the meridian.  It may be below the horizon.  If the image appears to the east of the meridian it will be necessary to run the Earth component forward by a substantial amount (or backwards for A5/512/1024 users) and repeat step 2.   Keep repeating until the image is west of the meridian and within a few degrees of the Sun at mechanical conjunction.

4.  Now, use the knob to move the image in conjunction with the Sun, then still using the knob, back the image slightly to the west.

5.  Use the Earth switch to move the image into optical conjunction.  Look to see if the analog is also in mechanical conjunction.  It will probably take several repeats of steps 4 and 5 before you achieve simultaneous optical and mechanical conjunction.  Once this is achieved, the analog is set!

Inferior planet setting procedures:

1. Run annual motion to place the Sun at the desired date of inferior or superior conjunction, then, running daily, place the Sun on the meridian (as with setting the superior planets).

2. Using the Earth switch, run the inferior analog’s Earth component to mechanical conjunction (refer to the diagram on page 2).

3. Note the position of the image in relation to the meridian.  It may be below the horizon.  If the image appears to the east of the meridian it will be necessary to run the Earth forward by a substantial amount (or backwards for A5/512/1024 users) and repeat step 2.   Keep repeating until the image is west of the meridian and within a few degrees of the Sun at mechanical inferior or superior conjunction.

4. If setting inferior conjunction… 

Using the switch (or knob), run the analog’s planet component until the image is at optical   conjunction.  This will cause the analog to go out of mechanical conjunction.
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5.  Using the switch for the analog’s Earth component, run the analog back into mechanical conjunction.  The image will shift to the west of the Sun.  Repeat steps 4 and 5.  You will notice that the distance to west of the Sun will decrease with each step until both optical and mechanical conjunction are achieved.


6.  If setting superior conjunction…

Begin from the position of the planet image to the west of the Sun as     accomplished in step 3.

7.  Run the analog’s Earth component by the switch until the image distance to the west of the Sun is halved.

8.  Run the analog’s planet component until mechanical conjunction is achieved.  Keep repeating steps 7 and 8 until both optical and mechanical conjunction are achieved at which point the analog is set!

For maximum accuracy it is best to reset Mercury about 2 weeks after any conjunction.  This will insure that the planet shifts from the evening to morning sky, or vice versa, on the correct future date. 

Moon setting procedures:


1. Set Moon phase to first quarter and lock the phasing.  

2. Run annual motion to place the Sun at the date of a new Moon, then run daily to place the Sun on the meridian.


3. Use the Moon’s right ascension switch to place the Moon image in 
conjunction with the Sun.


4. Adjust the Moon image orientation until the terminator is perpendicular 
to the ecliptic with the right side illuminated (first quarter).


5. Run the Moon phasing to new Moon.


6. For automatic Moon phasing, place the Moon phase switch in the middle 
position.

7. Run annual motion backwards for about 10 days of Sun travel.  Then run annual forward slowly to view the waning and waxing “crescent” phases in relation to the Sun.  You will probably have to make slight adjustments in the phasing in order to achieve symmetry.  (Always observe the Moon’s phase in relation to the Sun when running annual motion in a forward direction only)

8. For declination setting, look up the date of greatest northern or southern excursion from the data table and run the annual motion system to that date.

9. Set the Moon’s declination by turning the knob to maximum north or south.
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Precautions

When running annual motion to a given date for setting purposes, always approach the date from a forward direction.  On A5/512/1024 projectors always run the auxiliary annual motion in a forward direction when inputting final settings.  On all projectors, in normal operation when resetting the entire annual motion system to an earlier date, go beyond the date by at least a week, reverse, and stop on the desired date from a forward direction.  This will insure that when you run annual forward, all analogs will begin running simultaneously and in synchronization.

The only synchronization between the analogs is thru the electronic drive signal.  Different analogs have different gear ratios, different torque loads, and different inertia.  Never reverse direction or change speed quickly.  Doing so will cause the analogs to get out of synchronization more quickly than they otherwise (and ultimately) will.  

Final reminder

Once you have completed the setting of the annual motion system be sure to set your annual motion indicator to the correct date or reference point! 

