Note of 19 January 1959
__________________________________________________________________________

MECHANICS  — Experimental determination of the influence of the inclination of the bearing surface upon the movement of the paraconical pendulum with anisotropic support
Note (*) by Mr. Maurice Allais, presented by Mr. Albert Caquot.
___________
Comparison of the experimental results obtained by varying the inclination of the support surface of the paraconical pendulum, both during releases from a given azimuth, and during doubly enchained experiments, shows that the periodic variations of the azimuth over time cannot be considered to be a result of variations of the inclination of the support with respect to the vertical.
1.  In order to determine the influence of the inclination of the support (1), and to eliminate any systematic periodic influence, I performed successive experiments, with the surface of the support alternatively horizontal and inclined. 
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I define i as being the inclination of the support, and J as being the angle which the projection of the line of greatest slope (in the downward direction) makes with the North-South vector. The azimuth of the plane of oscillation is designated by Φ. In Annex II, I give the results obtained on the 15th and 16th of December 1955
[image: image2.png]aNnrez 0

annr 2z .0

anNnr 12

aNnroz2

W0 «0 3INNrel

207€

1086 ————

279

sapnJb 96’7 : uonyeraap auy Jo anjea ajnjosqe abesaAy

apoJb 24 : ubZ sunp £Z IRUN YO BUNP OZ WY SBAIND 0M)
ay) usamjaq UOKEIASP U} JO anjea abesaay

<07€

.wont:w IejuozLioH 4

i)

d3Lmd
1OTIvasAng urz

)
,25'99E 77D

208¢

N g
Aws =Ty F g Ty

A
A

W80T 9b96E 7,

(.ZEOL) 9epns paulpou] i\.

IA XINNY O

10843 )Ineanog

303JJ3 J)Ineanog

30343 Jineanoy

19843 JIneanog

uw02 Ouw02 0uwd2 uw 02
ob 2€ [syuewiadxe aseins 2 2b 2€ || 21 2€ [90€ NS %33
uoousio) vT |/ [ejuozuoy lejuozlioy
U} Jo oBeleny °H
22 \ — ,22€ |[s228 22
£2¢ Lro0e) - ——eae|seae 628
| paulou]
2928 e CHo0z) ———1o72€| |an2€ 228
\om‘u 0 aosepns 0717
ks aulou 065 SiCE
26— Eebli2ui PO e g 52
| syuawuLadxa) - asepns e
7 ucouseye vz 0 { A jejuoziion e
192€ wmu:.\o__:eomsgs 25U 05O (21U logze|[s02727Y 05T 7L 0], 02¢
WL IHL 40  ¥3gW3O3A 94 NO u3aW303a Sk NO 5
FONINTINI-OAl  SIOVNIAAY-GAI  SIOVHIAY -VAI SIAANS FOVUIAAY
561 JaquIadaq g1 pue G Al X3INNY XANNY

(.2€01) AANINONI ANV
TYLNOZIYOH 30V4¥NS

SLNIWI¥IdX3
QaNIYHON3 AT8noa [0V
1561 3UNP €2 0) 6}
MSIA TYOILYIA

2027
A XINNY

adojs jsajealb jo

aul| ayj jo uonoalosd ay) wouy Bog je :youner

(59p0aB9, £¢ = 7 7 () wreaq 2y} 0} Je[n)

-puadied adojs }sajealb jo auy :uoiyeulou|

SpU09as [ewisabexas Zg 0L = UCISIAIP [9A3] |

SUOISIAIP [9A3] 00} = UIN) M3JOS |

SUIN) MaIS Z = Sa)nl lewisabexas ¢ y¢
sajnuiw [ewisabexas ¥y Aq pauljaul

aoeyns - syuawnadxa u jo abesaay —

lejuoziioy

aoelNg - sjuawladxe U Jo ebelany

ASIA TVIILE3A

WL 3HL ONY NOLLYNITONI L40ddNS 3HL 40 SIONINTANI FHL 40 NOSIHYAIWOD gal oL Il SIXINNY 40 aNISIT





for 48 experiments of 14 mn with the pendulum P1 (2), of which the odd-numbered experiments corresponded to a horizontal surface and the even-numbered experiments corresponded to an inclined surface, with the balls being changed for each experiment, and with i=2064" and Φ-J=-50 grades. Although each elementary experiment was seriously perturbed by the influence of the balls (see in annex I the results corresponding to the experiments 5 to 12), the average curves of the 24 odd-numbered experiments and of the 24 even-numbered experiments are little different. The same holds for the averages calculated for the 15th and 16th of December (annex III).
However, if one considers the average curves for all the experiments in the morning and in the evening without considering the inclination, one finds two average curves which are very different. Analogous results were obtained on the 22nd and 24th of May 1957, for i=1032" and Φ-J=-25 grades. These results show that the systematic influence of the epoch, at a distance of several hours, upon the movement is much greater than the influence due to an inclination of the order of 2000 sexagesimal seconds. It is very remarkable that in all cases the initial tangents to the average curves corresponded exactly to the Foucault effect.
2.  Moreover, from the 19th to the 23rd of June 1957, I performed a continuous series, day and night, of doubly enchained experiments which had an elementary duration of 14 mn. For the odd-numbered experiments the surface was horizontal, and for the even-numbered experiments I had i=1032", J=396 grades. The balls were changed for each experiment. Each odd-numbered experiment of 14 mn started at the azimuth at which the previous odd-numbered experiment had terminated, and similarly for the even-numbered experiments. Thus I had two independent series of enchained observations (annex V). The deviations which they present are partly due to a slight systematic influence of the inclination of the surface (1.72 grades for 1032", with Φ-J=-29.7 grades), and partly due to an accidental effect of preponderance ascribed to the balls. For these two series, the Buys-Ballot filter (fig. VI) for 24 hours gives two curves of the same tendency, the effect of the balls being practically eliminated and the inclination appearing to augment the amplitude of the periodic effect (3). Moreover, eight double enchained experiments, each of a duration of 10 h, performed over May-June 1957 showed a systematic influence of 2.77 grades for a double inclination of 2064" and Φ-J=-33.77 grades. From all these experiments, and taking account of accidental errors, one may conclude that the influence of the inclination is proportional to i and approximately equal to 1.5 grades for 1000", for Φ-J little different from -30 grades.
3.  These numbers may be usefully compared with the results obtained in Bougival and St. Germain in July 1958. The amplitudes 2R of the effects which correspond to the filter of 24h 50mn were of the order of 2.15 grades, while the daily variations of the levels were never greater than 8" (4).
4.  From all these indications it follows that the observed periodic effects cannot be attributed to variations of the inclination of the vertical.
(*) Session of 1 December 1958. 
(1) Proceedings, 244, 1957, p. 2469; 245, 1957, pp. 1697, 1875, 2001, and 2170; and 247, 1958, p. 1428.
(2) Pendulum used during the continuous experiments of 1954 and 1955.
(3) Undoubtedly by promoting the formation of ellipses.
(4) One should remember that the theoretical deviations of the vertical due to the luni-solar action are of the order of a hundredth of a sexagesimal second.
 (Extract of the Proceedings of the Sessions of the Academy of Sciences, 
t. 248, pp. 359-362, session of 19 January 1959.)

