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When NEWTON discoveredthat the motion of astronomicabodiescould be forecast
with extraordinaryprecisionusing simply the assumptiorthat they attractedeachother
in accordwith his famouslaw, neitherhe nor his contemporariegmaginedthatthe issue
wasexhaustedIn spiteof its elementakimplicity, his explanationof astronomicamotion
by causeof a force propagatedvithout an intervening medium, or what amountsto the
samething: instantaneous|ywvasfor peopleat thattime both highly unlikely andrepug-
nant. The rejectionof [instantaneoushction-at-a-distancesprevails still today cannot
be spareda psychologicalrationalization: it issuesfrom a deepsenseof the essencef
physicalforce,which, in all its variation,alwaysneedsa certaininterval of time to propa-
gateits effect; and,whenthis force existsbetweertwo bodiesimmersedn a mediumthis
mediumis in arealsensemodified. However, in GALILEO’ s times,light wasconsidered
an exception; neverthelesshe never doubtedthat this was only an apparenfact; subse-
guentexperimentshave substantiatettis doubts.Thedesireto fathomthe structureof the
mediumandpropagationhasled from Huy GENS, NEWTON andFRESNEL to the laws of
optics. Also for electricalforces,experimentshave tendednot to support[instantaneous]
action-at-a-distancénly gravity is anexception.lt is difficult to believe, thatin this case
the situationis morethanjust anillusion, andmary experimentswveredone,the majority
of which reveal a finite propagatiorvelocity and call for no changesn NEWTON’s law,
thatareamenabldéo empirically verification. We shall discusgshembelow; by useof well
chosercatagyorization,thosefew archetypeganbeidentified,from which real effectscan
be expected.

One shouldnot imaginethat the velocity of gravity canbe experimentallyobsened
as was the casefor electricinteraction. But indirect consequencesf eachhypothesis
usually sufiice to make somedeterminatiorthanksto the high precisionof astronomical
obsenations. Suchindirect alterations,which eventualnewv hypothesesntroduce,must
not exceedtolerancessetby obsenation. But thereare exceptions. A hundredyearsof
astronomicabbsenationsand calculationshave revealedseveral discrepanciedetween
them, which so far have not beenexplainedusing NEwTONian mechanicsput which a
new law mustbe ableto reconcile. Among theseanomalies surelythe largestpertains
to Mercury, for which the effect of gravitation from otherplanetson its elliptical orbit is
to causeit to rotatein its plane: obsenationsshav a precessiorof 42 arc-secondper
centuryin excessof the calculatedvalue. This differenceis small, but beyond doubtand
unexplained. It is possiblethat the next nearestplanets,Venusand Earth, also exhibit

1A hundredyearsago, whengravity in generalwas formulatedas an action-at-a-distangethe then current
sensibilitiespertainingto the unity of naturalforces led to regardingall suchforces,e.g.,moleculay asaction-at-
a-distance Thatnowadays contemporarsensibilitiesveigh againstsuchartificial concoctionscanbe credited
to thesucces®f FARADAY AND MAXWELL.
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similar, if 5 to 10 time smaller anomalies.The eccentricityof their orbitsis very small,
approximately0.01%; they arevirtually circular. Althoughit is obviously impossibleto
obsene the rotation of a circle in itself, it is sufficient to obsenre the cycle time of the
planetto detectthis effect. In this case,the very small changesausedy this anomaly
weretheir orbits very eccentricwould be reducedby onepartin a hundred,if the cycle
time were changedevenin aninsignificantway. For Mars, for which the eccentricityis
0.09%,a similar, smallanomalyshouldbe expected andit is in factobsened.

Other anomaliesconcernlunar motion and the ENCKER comet; which we shall not
furtherconsider

Obsenation shavs that for gravity, in contrastto electricforces,thereis no shielding
effect; further, thereis no evidenceof influencefrom a medium.Werea partof the matter
of a planetpartially shieldedagainsthe pull of the Sun,thenthe total force would not be
proportionalto the full massesyhich would causesignificantabberationsasLAPLACE
calculated,in orderto estimatethe largestsuchaberrationallowed by obsenations,one
would have to assumehatat mosttheforce of gravity on passagéhroughthe Earthcould
bereduceddy onepartin amillion.

Thesefactsare of the greatesimportancefor all theories,especiallythose,which in
one way or anotherdo not seekto give a “mechanicalexplanation”in the usualsense,
ratherseekto reducegravity to a sideeffect of the electricforce,sothat, for example,the
gravitational constantvould be determinabldrom electricalandmagnetioneasurements.
Thiswould represenareformulationof the problemof very greatsignificanceor Physics.

To datethe explanationssuggestedior gravity canbe cateyorizedin two groups:static
anddynamic.

In thefirst of these matteris takento deformsurroundingaethera deformatiorthatis
assumedb expandoutwardsontootherbits of mattersuchthattheeffectis to createtheap-
pearancef anattraction.Whenponderblematteris in equilibrium,soalsois theaether
atleastaftera suitableinterval. Suchanassumptions the mostobviousandgoesbackto
NEWTON. Gravitationalenegy is herethepotentialenegy of theaether Thisassumption,
however, asMAXWELL noted,is itself sufficient to underminethe theoryfrom the start.
This is so accordingto a very generalprinciple of statics,which statesthat enegy must
be greaterafter a deformationthanbefore,thatis, in the absenc®f ponderablenatter or
elsethe equilibrium of the materialwould be unstable In this case however, the opposite
musttake place,in sofar asgravitation is an attractive force, sothatits potentialenegy
shouldbesmallerwhenthe massesn asystemarelargercausinganaethemdeformatiorto
belarger. For electricforces,the sign of theforceis the oppositeso enegy undersimilar
circumstancéncreaseslt wasonthebasisof this principlethatM AXWELL expectedo be
ableto formulatehis explanationof staticelectricforces,ataskatwhich, however, hewas
not successful.Thus,one seeshatan “aether”in which deformationis to effect gravity,
would be, evenin the absencef ponderablédodies,unstablesothatsuchanexplanation
is precludedrom thestart.

We arethennecessarilyed to introducinghiddenmotionsin orderthatkineticenegy
is involved, evenwhenthe materialbodieswhich aredetectablédy our senseshemseles
appeaitrest.In thisthe principle of minimumenegy is notdeterminantandthe problem
becomesesohablein principle.

The oldestof the kinetic theoriesis that from LASAGE, which wastaken up later by
I SENKRAHE andothers. The fundamentapremiseof their theorytakesit thatthatspace
is repletewith ultramicroscopicparticles,corpusclesultramondains,propagatingin all
directionswith very high velocity. Whena materialbody; A, is exposedto the impactsof
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thisflow, it remainsat restbecause¢he averageimpulseis zero,but shoulda secondobody;

B, belocatedat somedistancefrom A, it shade#A from the streamcomingtowardit from

B’slocation,andthenthetotal impulseis the averageof the non-shadedow, which leads
directly to a netattractionof the two bodies.

Carefulconsideratiorshovs’, thatthesecorpusclesnustundego moreor lessonly in-
elasticscattering,so thatthe impactswould causean increasein temperatureptherwise
bodyA would reflectjustasmary particletowardB asit shadedrom B sothatthetotal ef-
fectwould cancelout. Moreover, in sofarasfor gravity thereis noneutralizatiorby cause
of negative masstheatomsof amaterialbbodymustbelocatedat distance$rom eachother
thatarelargein comparisorio their size,they mustbe composeaf identicalelementghat
aremuchlargerthanthe corpuscleaultramondains.For particlesat restthis leadsto the
law of gravitation. For particlesin motion, asin a gasfor example,friction mustarise.
The effect of gravity musthave a finite propagatiorspeedat mostthat of the corpuscles,
andthe effect on materialbodiescandependonly on their relative speedwith respecto
thesecorpuscles L APLACE, consideredsucha theory which, asmentioned shouldlead
to friction thatwould have the long term effect on planetsof slowing themdown. Such
aneffectwould be detectablavith greataccurag from solarandlunareclipsesfor which
thereis quite goodhistoricaldata. The absencef obsenationsof this effect putsalower
limit onthe propagatiorspeedof gravity, which must,on this basis,be a hundredmillion
time greaterthanlight! The corpusculeshemseleshave an even more unbeliesableve-
locity, for which PoINCARE calculatesaftertakinginto accountall perturbationsa value
of 24 x 107 timesthe velocity of light. Simultaneouslythe friction would be causeof a
temperaturéncreasefor the Earthaloneper unit time 10?° timeslarger thanthat dueto
solarinsolation!

Suchconsiderationgn spiteof all modificationstorpedothis theorydefinitively. This
pertainsespeciallyto a hypothesiSrom HOOKE, a contemporaryof NEWTON’S, which
recentlywasrevived anddevelopedby L ORENTZ. It replaceghe corpuscleswith waves
that are presumedo traversethe aetherin all directions. Suchwaves are taken to be
partially adsorbedy material,otherwisethey would have no effectatall.

For this varianttoo, a temperatur@ncreaseshouldresult. On the otherhand, no no-
ticeableadsorbtionof gravity shouldtake place. Thesewaveson traversingthroughthe
Earthloseat mostonepartin a million of their strength. This is highly improbable,and
for thisreason. oRENTZ abandonedhis hypothesisAgain, accordingo POINCARE’s cal-
culations,the depositecheatwould be horrendouslyhigh, thatis about10'® degreesper
second.

In thesetheories gravitation wasdependanbn irreversibleprocessesThis is not the
casefor the attemptsat hydiodynamicabaradigmdrom BJERKNES andRIEMANN.

Thefirst of theseshallbeonly briefly mentionedIf oneconsidersasystencomprisecf
sphereshatsimultaneoushanduniformly periodicallypulsateby expandingandcontract-
ing, andthatareimmersedn anincompressibleandfrictionlessfluid, andif theintensity
of thepulsationis setproportionalto andidentifiedwith theatomsof the spherespnegets
the NEwTONiIan expressionfor the forcesthesesphereshave on oneanotherthroughthe
fluid. The simultaneityis crucial, however, and even moreincomprehensibléghan NEw-
TON’s law itself, and quite distantfrom all thatwe seein Natureelsavhere. WEBER has
found,ontheotherhand,thatif oneattemptgo inducesynchronizationshouldit not exist
at the start,it quickly andspontaneouslgstablishedself by meansof the mutual effect

2See,e.g.:P0|Nc:ARié, H., Scienceet Méthode (Paris, 1908)p. 263; ZENNECK, J. Gravitation in: Enzklop.
demath.WssenshaftV, (Leipzig, 1903)p. 57.



4 RITZ

of the spheren eachother This transpireshowever, only by causeof friction, which
playsarolein all realisticfluids, andleadsto the deleteriouseffectsconsideredibove for
irreversibleprocesses.

One may replacethe pulsationof the sphereawith alternatingin- and exhalation of
aetherfor which, if the periodof alternationis allowedto increasepneeventuallyreaches
the conception®f BERNOULLI andRIEMANN, which wereactuallymorethoroughlyre-
searchedy A. BRILL. In this paradigm,eachatomis considered persistensource(or
sink) for aether This aethersubstancés supposedo beincompressibleutsidean atom,
while in anatomit mustthereforebe continuouslycreatedor annihilated,in otherwords,
it is not subjectedo the principle of conserationof matter In orderto retainNEWTON’ S
Law, it is thennecessaryhatatoms,or sourcesvhateverthey be,aresmallwith respecto
their separationThevelocity of aetheremissiornthenplaystherole of a cyclic cooinate
for which the appropriatenoment,accordingto the laws of mechanicsnustremaincon-
stant;thismoment(but nottheemissionvelocity) mustbesetequalto themassof theatom.
Undertheseassumptionsatomswould attracteachotherin accordwith NEwWTON’s Law
of gravitation, and,on accountof theincompressibilityof this aetheythe effect would be
instantaneougherewould be neitherpropagatiorvelocity nor perturbationsnor friction.

This is, of course nota medanical explanationof gravity. Evenin a generalizedne-
chanicsjndestructibilityof matterwould be anaxiom, thatwe would surrendewonly with
greatregret. Further thereis theadditionaldifficulty, thatanaetherof this charactercould
notbe reconciledwith the disciplineof Optics.

With theseconsiderationswe have beenacquaintedvith all currentnotionsfor a me-
chanical explanationof gravity. This surwey shows, | hold, thatthis problemcannot be
resolhed within today’s overly narrov conceptionsput, perhapspetterfortune could be
hadstill with somewider generalizationWhat's importantfor a medanicalexplantation
sothatit can satisfy our vaguelyformulateddesideratdor a view of Nature,is not that
mechanicaprinciplesknown to ustodayaredirectly applicablerather thatthe uniquely
variablequantitiesarespaceandtime, while otherwiseall quantitieshatarise,namelythe
total quantityof materiaf, or enegy?, electricchage,etc. areinvariants.

A medanicsof enegy, in which it is consideredsa constantlymoving fluid, perhaps
wouldleadto a solutionof this problem.

In steadof seekingamechanicaéxplanation onecanposethejudicious,andseemingly
morepromising,questionwhethergravitationis anancillaryeffectwhichis dueto electric
interaction.In this case gravity would propagatevith the speecdof light, andNEWTON’s
Law would have to be extendedwith termsdependingon the velocity and acceleration
dividedby c. If in thesetermsc appearsn the denominatomwith the power n, onespeaks
of atermof then-th order For thesolarsystemfirst ordertermshave a magnitudeof three
partsin 10,000,andseconcdrdertermsof 10~7, etc.

First we must ask oursehes, how this suppositioncontrastswith that of LAPLACE,
accordingto which the velocity of gravitation is 10° timesthatof the speedf light. Now,
we know from aberration that the direction of a gravity wave is not the samefor fluid
and fixed situations,and that the differenceis of the first order This is the LAPLACE
assumptionandit is probablethatheattributedaberratiorto it. Only detailedexamination

3The term “substancé, would capturethe samesenseof indestructibility howvever, novadaysit hasbeen
loadedwith metaphysicasignificancethatrenderst unusablen the physicalsciences.

4The unity of all enegy, asit is sought,for example,in HERTZzian mechanicsshouldbe one of the most
importantpostulatesoward which Physicsstrives. To date,gravitationaltheorieshave considerecnegy only in
its usualkinetic variant,which is, no doubt,too narrow.
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can shaw, that this resultin Opticsis conditionedby the wavelengthbeing small with
respecto separatiordistancesFor planetsandtheir satellites however, the periods(year
lengths)areof sucha nature thatthe wavelengthsarelargewith respecto thedimensions
of the solarsystem. Calculationsshav that changesn the directionof emission thatis,
aberrationthroughchangesn intensityandin the distancefrom the sourcearesuchthat
the first ordertermscancel. The new gravity law would differ from NEWTON’s only by
very smalltermsof secondandhigherorder Moreover theseterms,to the extentthatthey
give detectableeffectsat all, arenot friction terms;sothatthe L ApACEian calculationis
not applicableand one can from the consequenceseethat nothing preventsattributing
the velocity of light to gravity, but likewise nothing requiresit either, in so far asthis
hypothesisto dateat least,doesnt leadto ary clarificationof Mercury’sanomaly

In anattemptto attribute gravity to the electricinteraction,M0ssoTTI, ZOLLNER and
latelyevenL ORENTZ, suggestethattheattractve forcebetweerunlike chagessomeavhat
outweighsthe repulsie force of like chages. In sofar asnowadaysa hydrogenatomis
seenastwo unlike chagesboundtogetherthenaccordingto the usualelectrostatidaws,
two suchatomsat a distancefrom oneanothermwhich is large with respecto their size,no
longerexert a force in exact proportionto the inversesquareof their separation By this
hypothesisthe combinationof attractionandrepulsionno longercompensatesatherthe
attractiondominates Sincethe chaigeandmassesn a hydrogenatomareknown approx-
imately, onecanestimateto whatpercenthe attractiondominates Thisis extraordinarily
small, it is about10~3%%. Thatis, gravitational force is vastly wealer thanelectricforce
thatwould resultwerethe positive andnegative chagesof anatomcompletelyseparated.
Suchseparations successfullyachieved (throughfriction, for example)only to a very
smallextent.

Suchasmalldissymmetrywereits existencebeyonddoubt,would scarcelycorrespond
to our physical-ascetidénstincts. In reality, even a very small alterationin the relation-
ships, sufficesto realizea superpositiorof the ordinary electricwith the gravitational
force. Thereis thenin this hypothesidrom MossoTTI, just an alteredrelationship;for
which the positive aspectis, that the laws for electricforce areto be appliedto gravity
simply in thatonereplacexhagewith mass.Moreover, onemustattribute a certaincon-
duction capacityso thatin principle a shadev or screeningeffect can diminish gravity.
By consequencef appropriatelychosenancillary assumptionsasshavn by GANS, one
canreducethis effect; but, to getanabsorptionof onepartin million throughthe Earth's
diametey which experienceseemsgo require,appearsmpossible.This thenconstitutesa
seriousobjectionto thistheory

What effect would this theory predictfor planetarymotion? To answerthis question,
we mustdistinguishamongthe variouselectrodynamiadheories. One hasalreadyused
formulasfrom WEBER andRIEMANN for gravitation. The only significantdeviation was
the precessiorof the perihelionof Mercury, which per WEBER, amountedo 7" percen-
tury®, andaccordingo RIEMANN, 14”, while for otherplanetsit is vanishinglysmall. The
generalmagnitudeanddirectionagreewith obsenations,which is alreadya remarkable
achievement. But the obsened anomalyis actually42’, i.e., substantialllarger As far
asthe mutualinfluenceof the planetson eachother it is soweak— it is a correctionof
seconcbrderof approximatelyonepartin 10,000— thatit hasno obsenableeffect.

5see:GaNs, R., Jahresberdeutsab. Math.-\éreinigung X1V, 578(1905).

6T sserAND obtainedhedoubleof thisfigure,namely14”; hesetWEBER's constanequalto thereciprocal
of the squareof the speedof light, whenit actuallyhasonly half this value. This he thenrepeatedverywhere
thatthisissuearose.
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LORENTZ alsoappliedhis equationto planetarymotion. As is well know, LORENTZ
consideredabsolutevelocity with respecto an aether Detailedexaminationshaws, that
the particularsourceof deviationscouldbethefollowing:

(1) thetranslationvelocity of theSunin spacel ORENTZ findsdiscrepanciebetween
the motion of the Sunrelative to the fixed starsas obsened in astronomyand
as identified with the motion of the Sunrelative to aether a not unreasonable
identification,thatin factevenfor Mercuryarenot evident.

(2) the changein masswith the absolutevelocity: If onetakesit that massfor all
matter asis donefor the electron,is of a purely electromagnetiorigin (the as-
sumptionof a“true” masswould reducethediscrepang), thenonefindsthatpre-
cessionof the perihelionof Mercury would be several arc-secondgper century,
regardlessvhetheroneusesformulasfrom ABRAHAM, BUCHERER-LANGEVIN
or LORENTZ for the calculationof mass.

Finally, in recenttimesL ORENTZ hasreformulatechis theorysothatabsolutevelocity no
longerplaysarole atall in it. Thus,the effect of translationof the solarsystemyanishes;
sincehowever, it resultedn no correctionsn ary casethis consideratiomasno influence
onourconclusions.

In summarywe canconclude thatit is possibleto apply the laws of electrodynamics
to gravity, but thatthis doesnot give a clarification of eitherthe magnitudeof the gravi-
tationalconstanfrom electricalandmagneticmeasurementsor of the precessiorof the
perihelionof Mercury.

As the laws of electromagnetisnthemseles, however, areratherprovisional,onecan
posethe questionwhetherfurtherdevelopmentsmightin factallow the extractionof grav-
ity from themin a satishctory manner We shall aguethat, this very likely is indeedthe
case.

To make this argument,it is necessaryo know exactly within which boundariesone
canmodify the expressionfor the force that two chaigesexerciseon eachotherwithout
introducinga conflict with empirical experience.Exactly this the writer hasdoné. It is
probablyimpossibldo provide agenerakolution;onewins, however, satishctorilygeneral
conclusionsf oneintroducesertainaccessorjnypothesedn particulartheassumptiorof
therelativity of motionin its classicakensegnotin thesensehatEINSTEIN andL ORENTZ
introduced, andits applicationto light propagatiort®.

Theforcementionedabove betweentwo arbitrarychaigesor electrongdepend®ntheir
position,velocity andacceleratioraswell asonthelaws governingpropagationFromex-
perimentonefinds,thattermsof secondrdereven,arenotcompletelydeterminedrather
containan arbitrary constant. Termsof higherorderplay a role only in KAUFMANN’S
experimentson the variability of massandfor the mostpartremainundeterminedUnder
theseconditions,thereremainstwo waysto unify gravitation andelectricforcesso asto
derive the gravitational constantandcalculatethe precessiomf the perihelionof Mercury.

Accordingto currentunderstandingthe atom consistsof a given numberof positive
chageswhich are fully compensatedby negative electrons. Magnetic effects seemto
requirethatoneattribute rotationor gyrationto thesechages. Let usassumein orderto

\WILKENS, Physik.Zeitsdir. V11, p. 846(1906).

BRI Tz, W., “L’ElectrodynamicGéréral, Annalesde Chimieit de PhysiqueXI11, 145-275(1908).

9Accordingto thePrincipleof Relatvity, auniform translationof a systemhasno influenceon the processes
takingplacewithin it. LORENTZ andEINSTEIN, ontheotherhandintroducenew definitionsfor ‘time,’ ‘velocity’
andsoon.

10or detailssee:RI Tz, W., “Du role deL’ Etheren Physique” Rivistadi Scientialll (6) (1908).
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have a particularvision asbasis thatthe electronsareatrestwhile the positive chagesare
in uniform andvery rapid rotation. If two suchatomsat large distanceinteracton each
other, thefollowing will transpire.

Electrostaticinteractionvanishesor rather interactas small dipolesaccordingto an
entirelydifferentlaw thanthatof NEwTON. For asystenmof alargenumberof suchatoms,
the total force of this interactionis null. But, thoseforcesdependanon the velocity and
accelerationpf which the former are proportionalto the inversesquareof the separation
andthe latterto the inversedistanceitself, mustbe takeninto account.The first cateyory
includes for example the effectsstudiedby AMPERE, thattwo constanturrentsexercise
on eachother, andthereforealsotwo moving chages. The latter includesthe electric
forcesthatemanatdrom a HERTzian oscillator aswell asthosefrom light, suchaslight
pressure.

In orderthattheseforcescould leadto a gravitational force, it mustbe the casethat
their averagedoesnot vanishwhenthe axesof rotationtake on all possibleorientations,
which mustoccurin a block of materialcomprisedof a large numberof atoms. Neither
in the original nor in the revisedversionof LORENTZ' theoryaretheretermsthat satisfy
thesestipulations.But mustthis inevitably alwaysbe the case?Closeexaminationshowvs
that in the original theory, this arrisesby effect of the existenceof absolutevelocities,
whereadn the revisedtheoryit arrisesbecausehe principle of kinematicsanduniversal
time were surrendered.Preciselythesefeatures however, arethe leastsecurepointsin
thecurrentunderstandingf electrodynamicsAs soonasoneretainsclassicakinematics,
and considergelative motion, thereappeartermsthat give a finite averagecontribution.
Suchtermsariseevenin the secondrder, theresultingforceis proportionalto theaverage
of the squareof the velocity of a chage'! anddependon an arbitrary constant. Thermal
moleculamotionalreadysufficesin ary case(maintainingthe generaViews asdescribed
above),in orderto getansignificantforcebetweerwo bodies A andB, thatis proportional
to temperaturewhich conflictswith experience sothatit becomesiecessaryo sochose
the constantthatthis force vanishes.But higher, fourth andsixth orderterms,with still
unknawn coeficients,would notbevulnerableo this objectionif themotionin theinterior
of atomsis large comparedo thermalmotion, which is very likely the case.In this way
onewould get a force that is proportionalto the inverseof the squareof the separation
distanceanddirectly proportionalto the numberof rotatingchaigescontainedn A andB,
evenwhile the coeficientsremainundeterminedlt suficesto assumehatthe numberof
chagesin eachatomis proportionalto the massof the atom,andthe coeficientscanbe
obtainedby retainingNEwTON’s law*?. Naturally, a future theory mustdeterminethese
coeficientsa priori or derive themfrom electricaland(or) magneticmeasurementslihe
so calculatedgravitational constantmustbe identicalto the measuredralue. In sofar as
the relevanttermsare of high ordey; it is clear, that gravitational forceswould be much
wealerthantheelectricforcesdirectly betweerthe chagesthemseles.

Besideghetermof fourth (or sixth) order, from whichwe deducedyravitation, the next
term,the sixth (or eighth)is alsoto be exploited for secondordergravitationalforces. Of
its coeficients,we know knowing. It would againdeterminearotationof theperihelion,as

llsee:Ri Tz, W., “L’electrodynamidGéréral, Annalesde Chimieit de PhysiqueXIIl, §2.17(1908).

12 rotatingchagesare unadaptable boundto the atom,thentherecanbe no screeningeffect for gravity.
Electricalscreeningarisesby effect of rearrangementsf chageswithin a block of material;likewise, magnetic
forcesare screenedy rearrangementsf the axes of rotation of chagesby causeof forcesimposedfrom the
exterior of thematerial.Neitherof theseeffectswould occurfor gravity.
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in the casegreatedabove, andit is sufficient, thatcoeficientbelargerthanin thosecases,
in orderto gettheanomalyseenfir Mercury.

Thusfar we have considerednly electromagnetitermsthat dependon the velocity
andfall off in inverseproportionto the squareof the separation.Othertermsdependon
the acceleratiorandsomepower of the relative velocity, they areof third or higherorder
andfall off in proportionto the inverseof the separationBut for a rotatingelectron,the
acceleratiorof onepartwill be compensatetly the otherpart,andin factmoresoasthe
separatiorof thetwo electronds largerthantheir diametera. An exactcalculationusing
an expansionin termsof a/r, shavs thatthe termin 1/r vanishesandthatin generala
termwith a/r? survives,for which the averagevalueover all possiblepositionsof the axis
of rotation, is differentfrom zero. Thatis, we get a force proportionalto the inverseof
the squareof the separatiorfor which the coeficient, a, thatis, one proportionalto the
the dimensionof the electronanda power of the reciprocalof the speedof light, usually
“3", all of which againcorroborateshe obsenedweaknes®f gravity relative to electric
force. The coeficient of this term,just asfor the othertermsof orderhigherthansecond
(with the exceptionof light pressurewhich is herenot anissue),is obviously unknown,
sowe againobtainthe sameresult: extractionof theforce of gravity fromelectomagnetic
measuementsalongwith a calculationof thegravitationalconstantanda clarification of
Mercury’s anomalywill be possibleonly after thelaws of electiodynamicsare suficiently
preciselyknown.

In any case gravity will dependonthe dynamicalconstitutionof atoms.

If aftertwo centuriesof intenseresearchstill no connectionbetweengravity andan-
other, especiallyelectrical,forceis developed,andif no limit on its propagatiorvelocity
is revealed thenit mostlikely will bedueto ourignoranceof the electricinteraction.We
canhope,however, thatin the foreseeablduture, if not a “mechanicalexplanation; still
areductionof gravity to electrodynamicsvill be achievzed. Towardsa unified view of our
universe suchwill constitutea stepof greatsignificance.

Translatedy A. F. KRACKLAUER, (©2005



