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I provide a gyroscopic constant that makes the connection between the period of variation of the obliquity of the axis of rotation O and the period of precession of the equinoxes E. 
This gyroscopic constant N is also the period of rotation of the line of the nodes of the orbit of the Moon, which is 18.6 years, and it is very close to the period of Saros of the Moon, which is 18.03 years (see references herein); for this reason and reasons of convenience, I call this constant N, the universal gyroscopic constant of Saros. 
For experimentation with a small gyroscope, the unit of time chosen was milliseconds, and the constant N was therefore 18.6 milliseconds for this gyroscope. 
The theoretical angle of variation of the rod or of the axis of rotation is known and we can compare this theoretical angle of variation with that given by a photo taken at the equinoxes after a video freeze of the moving gyroscope towards the equinoxes (then, the precessional motion of the equinoxes was not there). 
In doing so, we can see coherence between the theory and experimental results.




In the video that I present to you on YouTube, the variability of the obliquity O of the axis represented by a rod, which is a skewer 15 cm long, is very difficult to see on a small screen. However, on a big screen or with a projector, we can see the vibrated stem very well. It is this vibration that contributes to the variability of the obliquity O of the axis of rotation of the cork disc 17.2 cm in diameter and 1 cm thick; the maximum angle of inclination of the disc is 26.83 degrees, the tangent is 0.52 or 44 mm/85 mm, and the disc touches the table when this angle is reached.	Comment by Editor 1: I do not know why my previous edits were not incorporated into this new file. Hence, to avoid having to repeat such edits, I simply copied them and pasted them into this document. I suggest reviewing this document in Final view (versus final showing markups), and if the edits are acceptable, accepting all of them before performing any further edits.

For a cycle or period of variability of the obliquity O and a cycle or period of precession E of the disk, the universal gyro constant of Saros S or N is as follows:
On the video that I present to you on YouTube, the variability of the obliquity O of the axis represented by a rod which is a skewer 15 cm long, is very difficult to see on a small screen, on a big screen or with a projector we can very well see the vibrated stem, it is this vibration which is the variability of the obliquity O of the axis of rotation of the cork disc 17.2 cm in diameter and 1 cm thick, the maximum angle of inclination of the disc is 26.83 degrees, the tangent is .5059 or 44 mm / 85 mm, the disc touches the table when this angle is reached.	Comment by Author: Please consider diving the text into appropriate sections

For a cycle or a period of variability of the obliquity O and a cycle or period of precession E of the disk, the universal gyro constant of Saros S or N is worth;


S = N = [(O 2 )] / E.	(1)

Here, the unit of time for N or S is the same unit of time for E, S refers to the Saros cycle of the Moon’s orbit, N refers to the displacement of the nodes of the Moon’s orbit, O refers to the obliquity of the axis of rotation of the gyroscope, and E refers to the precession of the equinoxes.

The average angular velocity of the variability of the obliquity O must be proportional to the average angular velocity of precession E, and the proportionality constant is equal to 1/2 or 0.5. S = N for the Moon in the cycle or precession period of Saros, and it is about 18.6 years, as shown here in the video (Multimedia file; Universel gyro constant of Saros).

the unit of time for N or S being the same unit of time as for E,
S to refer to the Saros cycle of the moon's orbit, N to refer to the displacement of the nodes of the Moon's orbit, O to refer to the obliquity of the axis of rotation of the gyroscope, E to refer to the precession of the equinoxes,


the average angular velocity of the variability of the obliquity O must be proportional to the average angular velocity of precession E and the proportionality constant be equal to 1/2 or .5,


S = N and for the Moon is the cycle or precession period of Saros and it is about 18.6 years, here is this vidéo;
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With the analysis of this video and a photo taken at a time when we can see very well the jamming of the O obliquity variation, I can confirm that this experiment is consistent with the theory that informs us that the average speed of the variation of the obliquity of the axis of rotation is proportional to the average speed of precession, the constant of proportion being 1/2 or 0.5. We can write this as follows:

(absolute average velocity due to variation of obliquity O) = (1/2) (absolute average speed of a precession E).	(2)

In the photo, I show that the shadow of the jamming of the vibration O was about 3.25 inches for 17.49 inches, and the length of this shadow was 12 inches, but with the estimated length under the disk, this gives a length of 17.49 inches. The relevant equation is as follows:

With the analysis of this video and a photo taken at a time when we see very well the jamming of the O obliquity variation, I can confirm that this experiment is consistent with the theory that informs us that the average speed of the variation of the obliquity of the axis of rotation is proportional to the average speed of precession, the constant of proportion being 1/2 or .5,
we can write this as follows;


(absolute average velocity due to variation of obliquity O) = (1/2) (absolute average speed of a precession E)


In the photo I show the shadow of the jamming of the vibration O was about 3.25 inches for 17.49 inches, the length of this shadow was 12 inches, but with the estimated length under the disk, this gives a length of 17.49 inches;

arctan [(3.25) / (17.49)] = arctan (0.1858) = 10.5267 degrees. the variation estimate angle was 10.9059 degrees,	(3)

The variation estimate angle was 10.9059 degrees, and the error is therefore about;


(10.9059)/(10.5267) = 1.036, soitso it is 3.6 % (10.9059) / (10.5267) = 1.036, or 3.6%.	(4)	Comment by Author: Please note that the manuscript is required to be in English. 

The French statements are followed by the English translation, please consider removing the statement in French.

According to the video, E = ~1266.7 milliseconds, and so I have enough of these two values to prove the theory described above. I commented on my video to give details of the calculations, like the general equation of a conventional gyroscope used in normal conditions for non-uniform movement with variability of obliquity:

according to video E = about 1266.7 milliseconds, so I have enough of these two values to prove the theory described above, I commented on my video to give details of calculation, like the general equation of a conventional gyroscope used in normal conditions for non-uniform movement with variability of obliquity;

(angle variation) = (90 degrees) (O / E),	(5)

with the universal gyro constant of Saros, which here is N = 18.6 milliseconds; for O I obtained:


j'ai obtenu with the universal gyro constant of Saros which is here of N = 18.6 milliseconds, I got for O;	Comment by Author: Please note that the manuscript is required to be in English. Please provide the English translation, if applicable


(O 2)) / E = 18.6 milliseconds,	(6)

O = [(18.6 milliseconds) (1266.7 milliseconds)] (1 / 2) = 153.49469 milliseconds.	(7)

Here is a picture showing the shadow of the jamming caused by the vibration of the axis of rotation or the variability of the obliquity O. I did not turn off my flash, and it is difficult to see in the photo; thus, I suggest looking at the picture in the dark if possible (Fig. 1 (Multimedia view)).


here is the picture showing the shadow of the jamming cause by the vibration of the axis of rotation or the variability of the obliquity O, I did not turn off my flash and it is difficult to see on the photo, I suggest looking at the picture in the dark if possible;
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Fig. 1	Comment by Author: Please provide the caption for this figure.

Once you provide this, we will add “(Multimedia view)” after the figure caption as per guidelines	Comment by Pierre Jones-Savard: You can write: (Fig. 2 (video view))


Hhere is another very successful photo (Fig. 2 (Multimedia view)).;


[image: ]
Fig. 2	Comment by Author: Please provide the caption for this figure.	Comment by Pierre Jones-Savard: Already give

I noted 3.5 inches wide for 30 inches long;

arctan (3.5)/(30) = arctan (0.11667) = 6.6546 degrees, and the error is (10.9059)/(6.6546) = 1.6388 or 63.88%.	(8)

I noticed 3.5 inches wide for 30 inches long;

arctan (3.5) / (30) = arctan (.11667) = 6.6546 degrees and the error is; (10.9059) / (6.6546) = 1.6388 or 63.88% error.

Edition 2, March 10, 2018

The first picture was not taken at the equinoxes, and I should not consider it for the estimation of the variability of obliquity. I took this photo on March 8, 2018, and it is even closer to the equinoxes than the second photo; here is this picture (Fig. 3 (Multimedia view)).

The first picture was not taken at the equinoxes, I should not consider it for the estimation of the variability obliquity, I took a photo on March 8, 2018 which is even more to the equinoxes than the second photo, here is this picture;
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Fig. 3	Comment by Author: Please provide the caption for this photograph.	Comment by Pierre Jones-Savard: Already give.

I noted 4.5 inches for 29.5 inches.

arctan [(4.5 inches)/(29.5 inches)] = arctan (0.1525423) = 8.673174 degrees,	(9)
the error is (10.91 degrees)/(8.67 degrees) = 1.258 or about 26%.	(10)

These two photos (the second and the third) are very similar; on that of March 8, we can see that the visible angle of the disc is more to the equinoxes, so the jamming of the vibration of the stem is more uniform and important towards the top of the photo, which facilitates the estimation.

The closer to the equinoxes, the greater the accuracy of the experimental estimate, and so when the angle of variation of the obliquity is small, the estimate is precise, in which case the obliquity period O is much smaller compared to the E precession period and the gyro constant is more accurate.

I noticed 4.5 inches for 29.5 inches

arctan [(4.5 inches) / (29.5 inches)] = arctan (.1525423) = 8.673174 degrees

l'erreur est de (10.91 degrés)/(8.67 degrés) = 1.258 soit environ 26 % d'erreur the error is (10.91 degrees) / (8.67 degrees) = 1.258 is about 26% error	Comment by Author: Please note that the manuscript is required to be in English. 

The French statements are followed by the English translation, please consider removing the statement in French.


ces deux photos(la deuxième et la troisième) se ressemble beaucoup, sur celle du 8 mars on voit bien que l'angle visible du disque est plus aux équinoxes, aussi le brouillage du a la vibration de la tige est plus uniforme et important vers le haut de la photo, ce qui facilite l'estimation. these two photos (the second and the third) are very similar, on that of March 8 we can see that the visible angle of the disc is more to the equinoxes, so the jamming of the vibration of the stem is more uniform and important towards the top of the photo, which facilitates the estimation.	Comment by Author: Please note that the manuscript is required to be in English. 

The French statements are followed by the English translation, please consider removing the statements in French.

The closer to the equinoxes, the greater the accuracy of the experimental estimate, so when the angle of variation of the obliquity is small, the estimate is precise, in which case the obliquity period O is much smaller compared to the E precession period and the gyro constant is more accurate.

Multimedia metadata
Caption/description: 	Comment by Author: Please add a brief caption/description of the content of the video
Type: Video
Format: MPEG-4
This video shows non-unsteady gyroscopic movement (for the second try), with variation of the axis of rotation; it is the only example that I need for the movement.


Acknowledgements	Comment by Author: If you have any acknowledgements (writing assistance, technical help etc.) please add the details here

If your study was funded, please add the full name of the funding source, and the grant number.
I thank the IOP team at Editage.


References	Comment by Author: Please provide the details of references used for the manuscript, as a list here.

Please also cite these references in the text, at appropriate places

Once you provide us with the in-text citations and the list, we will format them as per journal guidelines.
Pierre Causeret, 
A propos du Saros, de la rotation de la ligne des nœuds et du cycle de Méton, 

http://clea.astro.eu/archives/cahiers-clairaut/CLEA_CahiersClairaut_122_12.pdf (in French).



1
image4.jpeg
38

=}
o

17

018





image5.jpeg




image6.jpeg




image1.png




image2.png




image3.png




