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FOREWORD

The present memoir hi's been written in order to compete A
for the ysarly prize oi the '"Gravity Research Foundation",

This memoir sesms p thqbzotults of numerous pieces of
research work whreh rofere;z(%}(;iven in the "bibliography' and

W:Gg‘r
which french text is attached ss an appendix to the present file,
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NEY THL 2Rk DAL AND EXYERIMENTAL

RESTARCH WOURK U GRAVITY

srevity can be accompiished
Ll De Cave.lia s raexa nned and new
exper mened! veges.ches v i no carrred cul [ voew of determining
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preaent theory of gravily cannot be counsgiderec what scever aeg fally
accounting for chserved experunents! facts. tnat new research work

of both theoretical and experimental nature zhqowld he undertaken znd that
eaid research: work do conditicn any Jdecisive progress in the {ield of the
gravity theory.



1 - GENERALIZATION ¥ THE PRESENT GRAVITY THEQORY
TO TAKE INTO ACCOUNT TIMES OF PROFAGATION
AND OF AN ABSORPTION RFFECT DEPENDING UPON

DISTANCE

B ——

Y

1) One knows how the indef:~ite eguation of newtonian Cotentials

(1} & L LT S O

(where des.gnatee the newien.n potsntial, & the denasity and K the

constent of univers~l gravit; hi s bean generalized 'n two waye, by

Loranz on the one hard ‘n orde: to take in*c 2ccount times of propaga -

tion and by Yukaws or *he other hand in order to take into account a

damping effeci during propapgation . A syuthesis of *hese two standpoirts has be

been made by Mr, HE&!y whe hes indicated thar the rudafinite equation

Qe » i~ DR 0%
(2) A 1 29 _ "Q-s‘. “Lhe @447 K O
RO A

. . cre s - @ -
in which coeflicients ¢ and 4 aie conasldered ae constants admite aa a

. g s
s - 4

sclution the axpress:un

Cw AR = 2, g
{ﬁ} “p(x'vi’xé 3 323) = ;“k o ¢ (‘r”f 2 52 .’i.:’?') Lm:) -I"""{"" d’t

the integral te.ng eiended to the whole space and r being the distance
S e - A ] -
between points M [x:, x,, %) and m{%,,E, .3 3‘) . Space EF-
considered is *ucliidian.
In said space the orcpagation of disturbances takes place along
a strzight line at a constant ¢épecs ¢ and with a consiant rate of damping
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g This conception is very interesting and quite natural but nn!muly
ia valid only in the case of ¢ and &, bdng constant.

2). One can easily nhw}:)hat with the usual tensorial notations the'
équation which generalizes equation (2) in case of variable co.fﬁc“n.
‘cAn b‘ written

TR I AR

and that this aquation admits as a solution the expression

(5)  Plyo 4o, s) = /\/h!K(mm,m)é(m,m,*zs,t (;)_;;E“
with
L
(6) q,.f d.4
JM

this integral being caiculated along the line joining M and ar. and mini-
mizing said integral, together with

i .2 i 3
(7) de¢ %bé d,%"d,%}

Whereae the aigturbances represonted by equation ()} are propa-
gating along a straight line with an infinite speed and that the disturbances
represented by equsiion (2} ars propagating along a straight line with a cons-
tant speec ¢ and a damping rate %, , the disturbances represented by
equation {4} propagate along curved trajectoriav and with a speed and a dam-
ping rate depending upon the consideresd point and direction,
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Il - DISTURBANCE QOF THE MOV IMENT QF THE
PARACONICAL PanMDULYN WITH ANISQTROPIC SUPPORT
ESTABLISHE O DURING THE TOTAL SUN ECLIFSE OF

JIIE 30 th. 1974

Experimentai arxangament.
;%I.‘ing cha rez16 1925 1L 1o 1958

4 gavies of systen 2tic experiments
Fave been carvied out witi a nio - onic:! pendulum {vendu. un suepended by
a ball} with anigof %IM'.f.;gn)l‘: csepport¥which elasticity and ‘nectia are
difierent in tw aie- slin@d in an undergrouand lascr=ory at Saint-
Germain.

The weight ¢f 1n:
ano the length of b MR
pvendulum a8 ent vl yrads

-t o

Aade 0o o) a dise is of about 12 kgs,
ole cendulum ia of about 83 ¢, The
mEs The onserved data is fhe azimuth
cf the sescilating rlangci the ventuius  Obsarvations gre ta place day
and night duving 2 Les 00 vvrriwe ¢l Zaut o0 month.

Cbeerved }‘Z‘,ffez:i.:‘1

During the sex>es of con® uuv.e obs=rvations uf june
a very reamarkabie i

o

« July 1954,

st aace of e movernent of (he paracornical pendu-
lum with anisotropic miorerm=n: wae ssiwaiiahed luriag the total sun sclipse
of June 30 th. 14534 PEdectel
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I - PERIODICAL ANOMA LIES
OF THE MOVEMENT OF THE PARACONICAL PENDULUM . =

WITH ANISOTROPIC SUPPORT

1) _n_;Porimqnti made in St-Germain from 1954 up to 1958.

The statistical analysis of several monthly series of obeervations

carried out day and night of the azimuth of the paraconical pendulum here-
above described in myUaboratory st Saint-Germain

during the eyeare 1954-1955, hae made evident the existence of periodical
components, the periods of which are close to 24 hours 50 minutes =
(wave of diurnal lunar type), 24 h. and 12 h. (waves of diurnal solar type
and semi-diurnal golar type), and the lmpiitadel of which are mumcauy
lignﬂlcant (4) (7). -

Diacussion of results.

The thorough theorstical and experimental analysis of the expé-
riments carried out have led me to the following conclusions (8) (9) (12)

(13)

l )that the established periodical effects do really exilt and are
not due to accidental causes.

2°) that said effects cannot be identi ied with the periodical luni-
solar effects foreseen by the theory of gravity, as the
observed effects are about hundred million times greater than
theoretical effects.

3°) that these effecta cannot be assigned to the indirect influence _
of anyone of the following phenomena earth tides, temperature,

atmoepheric pressure, earth magnetiem, microseismic ajiution. |

cosmic rays, periodical character of human activity.

/.
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~ The whols of this analysis hae been presented in my m.m lll lﬂv
ml abowt the anomalies of the paraconical pendulum.

- 3) &mlumoul .zportuﬁntc o! Saint-Germain and Bougival of July 1938,

Thou cxpcrimontl have been cewried out again day and night in tvo

h.boutoz'iu at the same time, the first one being the oné already used at
Baint-Germain, and the second one being a new lahoratory located at Bou-
gibal, at 6.5 kms from the first one, in an underground gallery of a chalk
deposit, recovered by 57 m. of clay and chalk, protected against any
extedmal disturbance and particularly any thermical variation, Pcmuml
used and suspensions as well were the-same rcfobheal . v

. looe Afre
o The anomalies previ aly ascertained kept-on-baing observed. In the
attached graph I MMB}M the harmonicai analysis resulte obtained
by the Buys Ballot filter method for a filter which period ie of 24 h .30 min.,
from the observations simultaneously inade in the two laboratorieu during
one month. :

This graph enables one to comnpare the results obtained in the two
laboratories. The two waves have vary slightly different amplitudes &nd
are almost perfectly in pharees (10].

Waves of 24 h, and 12 h. 95 correspond also to each other but are
180° out of phase. :

From one series of obaervations to the other one finds out important
differences in amplitude, in the obaervsd periodical effecta. The standard
deviation Z of series of observations has been respectively of about
18,2 - 17,8 - 19,9 and 5,4 gradas in June-July 1954, November-December
1954, June-July 1955 and July 1958 at St-Germain, and of about 4 grades
at Bougival in July 1958. Fox these five series the ratio 2R/Z of the
amplitude of the wave of 24h. 30min. to the standard deviation has been
about 0,18 - 0,72 - 6,70 and 0,52 (9) (10 (11). :

4) State of discussion.

The main elaments of discussion are the following ones (9).

S
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a) The practicel identity of the periodical effects of 24 h.50 mia,
simultansously found out in the two laboratories alone allows’
one to sliminate any explanation of the effect through a fortwitous
cauge, '

b) The conditions of temperature practically invariable as they arse
established in Bougival allow to eliminate any thermal effact.

c) The practical indenti#y\of periodical effects of 24 h.50 min, found
out at Bougival and Saint-Germain aliows elimination of any influ.--
ence exclysively based on the influence of the Saint-Germain buil-
ding or A;any other cause such ae¢ wind.

d) Adene the comparatively great variability of the amplitudes of perio-
dical foundocut effects in 1 :lationship with the pericd of time alleows-
40 sliminatedny explanation based upon the presently adrnitted laws

of gravity .

@) The ohserved phercmenon is the only one of the presently known
geophysical phenomena for which the amplitude of the wave of
lunar-diurnal type is of the same order of magnitude as the ampli-
tude of the wave of golar-diurnal type and very much bigger than
the amplitudes of the waves of serni-diurnal eclar and lunar types :
This very particular periodical structure alone allows &cumtnaw

(v a possible cause any one of the geophyaic%henomem presently kn
known. -

in the present ataie of things one must infer the existence of a new
phenomenon involving the existence in the laws of gravity of complementary
terme which up to the present time have remaified unnoticed.

5) Order of magnitude of found out effects.

For average speeds of the pendulum of about i15 cm. per second,
the order of magnitude of found-eut effects is of 5.10-6 of gravity (9),

Mdoow <ot
Jo
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that is to say very small, but experimental results seem to suggest
that said effects do increase with the amplitude that is to ny with
the speed.

Under this assumption the revealed sffects would have a contidc-
rable importance for earth missiles and for space rockets. R'e-otitl-up

toowwmmmf;f m@ﬂ&f«o’ﬁy« Jﬁa_,
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IV <« AROMALIES ALREADY FOUND OUT IN EXPERIMENTS ON
GRAVITY AND DEGREE OF APPROXIMATION OF THE
VERIFICATION OF FUNDAMENTAL PRINCIPLES OF

MECHANICS.

1) Anemalies found out in mechanical phenomens

Anomalies that have been found the movemaent of the
parsconical pendulum ssem to me to be connectide’ with the
difficulties and anomalies met with in the explanation of numerous dymamic
phenomena and which have romtgt\od up to now unexplained (9) :

1) Anomalies of the theory of tides
2) Movemaents of the top of the Eiffel tower

3) Importance of the deviations toward the South observed in the
fall of bodies

4) Variations in the amplitude of deviations toward the East in the
fall of bodies

5) Anomalies found out in the action of terrestrial revolution upon
the flow of ligquids (experiment of Tumlirs)

6) Anomalies found out in the movement of the horizontal gyroscope
of Fappl.

7) Anomalies found out in the experiments carried out with the
isotomeograph

8) Anomalies found out in the experiments carried out with the

suspended pulley
oo

18- -




9) Various anomselies found out in geophysical measures and imputed
up to now to experimental arrors

10) Results apparently inexplicable obtained by Gemeral Doctor Leuis

Pasteur in his experiments upon ths sscillation of pendulums (1954)

11) Remarkable features of the solar system up te now remaining
witbhout any sxplanationm,

To thess znomalies bound to movement are to beadded some
anomalies of static niture :

1) anomalies of gravity : there is an excess of gravity above ocesns
and deficiency sbove continents. The isostasy theory has givea of
these anomalios aceondiag to-me only a psendo-explanation.

2) anomalies in the expariments upon the newionian attraction : om the
one hand there exists an absorption of gravity (experiments
of MAJCORANA) and abeve all a variation of the newtonian force
depending upom the medium where it exercices itself (experi-
ments of CREMIEU)

2) Accuracy of verification of gravity laws.

’,‘,,Il__x_e_;eforgﬁt is not without amy interest thet-sew-esmrput:to-

himvoelfihe question with what accuracy gravity laws are verified in the
(field of astronomy as well as on the earth gurfacey s Astonishing as it
might appear, all treaties of Mechanics and Astronomy are remachebly
mute on this fundamental question, This is an essential gap and an evident
deficiency from the poirt of view of scientific discipline. Any law has in
fact no meaning whatsoever if one does not know the degree of accuracy
with which it has been verified. -

The consideration of residuum ef adjustments by the least
lqul.rf/mothod which servaed to establish the tables now used in Astromemy
ag'm ut':: in fact that the order of Magunitude of the relative deviations
for angular displacements between observation and theery is at
least obabewt 3. 108 during the revelution period of 2 heavenly body .

S
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1} Meaning of the apomaii~-~ ikt
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Morecver the conmiparisan 2f measures of g obtained either
by observation ¢f the oscillotions of the penduluir ©x by the fall of iavar
rulers, showa that the arder »f magnitude of the relative accuracy with which
lawe of mechanics are verificd on the aart” surface is about 105 |
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This at 2 moment when the building up of a ceherent unitarian
theory of physics appears perhaps to present a greater difficulty than
ever before, the exhaustive scrutiny, both in the experimental an theoretical .
fields, of all the hereabove anomalies appears to me to be of the highest
interest, because it seems to me liable to entail the revision ¢f certain
postulates whink rigid validity has been accepted without an effective
support of experimentation.

Only facts must guide us and not mumified principles, however
useful they might be in first approximation. The only source of our
knowledge is experience and any thought which loks up itself in abetract.

inciples precisel doing so condenms to-eclerose itself (9
principles p y by doing 1. 09) -

to dfentty
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RESULTATS OU FILTRE DE BUYS-BALLOT

ANNEXE I BOUGIVAL et SAINT GERMAIN

FILTREDE 24°50™  MOIS (1,24 34+ 4)

Ecarts
‘Wl en grades

+2°

-
+1 2
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-1¢

O T I O
13 14 15 16 17 18 19 20 21 22 23 24" TL.

2L
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2L

d'ajustement en grades heure du

sommet
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