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Taken from A Journey Into Gravity And Spacetime by John A. Wheeler

EOTVOS’'S EXPERIMENT

To medsure the travel time of a falling body more precisely demands
more time. So realized Baron von Edtvos, who therefore devised an
experiment of a new kind that offered unlimited time for measure-
ment. It tocused on the central issue: Is there for any substance any
such distinction, as old writers assumed, between its “‘gravitational
mass,”” on which the center of the Earth is conceived to pull, and its
“inertial mass™? The “inertial mass”—today simply “‘mass’’—resists
being set in motion or, if already endowed with a velocity, resists any
change in the magnitude or the direction of that velocity.

Imagine an object endowed with inertial mass but no gravita-
tional mass, hanging at the end of a fiber and carried around and
around in a circle by the spin of the Earth. With no gravity to hold it
down, it will pull the fiber straight out from the axis (red line in the
diagram). On the other hand, an object that has no inertial mass at all
will not be thrown outward from the axis of spin of the Earth. In-
stead—if it has any gravitational mass—it will tug the supporting
fiber to a position where it points straight down to the center of the
Earth (blue line). An object deprived neither of gravitational mass or
of inertial mass will pull the supporting fiber neither straight out nor
straight down, but instead to an N
angle of uprise’(green line). Docs :
the ratio of inertial to gravitational
mass differ from onc¢ substance to
another? Then the angle of uprise
will differ, too. And for measuring
it. there’s all the time in the world!

This beautiful idea Edtvos put
into action. He and his colleagues,
in experiments extending over some
thirty years, on a variéty of sub-
stances, were able to establish that
there is an angle of uprise: that angle
is greatest at latitudes 45°N and
45°S, and amounts there to a tenth
of a degree. They found to an accu-
racy of 5 parts in 10” that the angle
of uprise was identical for every
substance tested.

Baron Roland von E6tvos

. Born July 27, 1848, Budapest. Died

April 8, 1919, Budapest.

The experiment of
Edtvds and his
Budapest colleagiies.

Chapter Two

W

] ‘!7(

-I-hl‘
on |
sam
mas
to n
had
and
Is a
SO
answv

look

the r




for oll binds of malorielportiles

accwracy aAo{ 2017 iparlin 107

L. %& Z/ne o%%zw&onung é«m@% lothe
conchusion

//Geomeyfwé/a[ %ﬁb@mo{:m +EqMﬂ/é¢Ge

/mwn&c//é = Q@WW ”
et
() ?ﬂwifmf&dﬁmwg

(W’f )waz)" Mgpan &7 Pyms

whesre cﬁw & %%WWMW(QZ
wonlat

ample: Tor o phevical body of mass
&M

S

12 of 17

about:blank

1/21/2023, 4:25 PM



13 0f 17

(1¢) QFFé Hhe acfum&mwlmﬂzmap& ér@
the me-o&hnmmaz ?Wtrtgzd
molion, Eq.E5)-6:3) on pages 53-5,57

L
. E _L(i?._&_’”(ﬂ‘ir'
“ C{ta‘—;,.,,y Ca' ) c* B ao

= Wy (’ é"&“)(vcf’?’”)b ) (5.8)
vﬁq\{fﬁfmfef Recall thaet
F{ f&io ?iv(ﬂv%ﬁng—g’“’“’)

ao

ofocus on W—MPM

?vojasgao)asa

b) L@z '%&M’/new mrc&ngd %
gd=8% [}=123

c) Cawjéj

: 5 \®
Foo:~$:g"°ﬂf:~i(vgw)

about:blank

1/21/2023, 4:25 PM



Firefox about:blank

(i) Tntrocucing® 7 ko By.(5:9)
yielils .

— ¢ — z
£05) = 55, F (T

~d = Yo dt* + 55 didyd
73
=~ d rdx?e c{j('sz/;"')

14 of 17 1/21/2023, 4:25 PM



%/J) 3/,,54 'IAJ%WW<#WVZO, @
UIMO/M Z%ajg'

=F gt
CONCLUSIONS
| Grawilalion is lo be malhemalized

%%wgé&mfﬁo@ﬁwfﬁ
he /&WMW&{QW—

wmf@métm inle the
el fopmuliliminlrmact
Q.%e WS@DM@%W-
poies s Sl oot
k) (Ll

Lensor



Firefox about:blank

yrondalion- geamelyy”| (S5 )
3
Newlonss 1 Lawr ,
: 7t MzemZLm/Z - <
i‘og:solr‘:m% Zda,cc’c[ ﬂwmﬁb ﬁ{w } {r’“ﬁ}
| Equivalince Binciple —'%-(Pymy)
Gl o0 = T
a% Noendon2 g/rﬂ/zng.ﬁmw/g ]fwéal
7?/71(/@&07’1‘6 V&CF:’AHTF.Z
Here 7 i e mass dm&éj/

16 of 17 1/21/2023, 4:25 PM



Firefox about:blank

IIT. ofvv‘g,/m,g Mwﬁme%e@

afome»{% Max‘ y
j%m < em. febd ) fwed‘

L. ﬂa[%emoﬁba[ ruclare. af W%ﬂ
geomeliiged matim
@) Fa/ri’ofe a;gm@j%r

geoclaice Field
(<) ) )
f mattor ) g
geomelriged 4

W

/\
/ \

melric
parelel <port
Cwvyalire

17 of 17 1/21/2023, 4:25 PM



Taken from A Journey Into Gravity And Spacetime by John A. Wheeler

EOTVOS’'S EXPERIMENT

To medsure the travel time of a falling body more precisely demands
more time. So realized Baron von Edtvos, who therefore devised an
experiment of a new kind that offered unlimited time for measure-
ment. It tocused on the central issue: Is there for any substance any
such distinction, as old writers assumed, between its “‘gravitational
mass,”” on which the center of the Earth is conceived to pull, and its
“inertial mass™? The “inertial mass”—today simply “‘mass’’—resists
being set in motion or, if already endowed with a velocity, resists any
change in the magnitude or the direction of that velocity.

Imagine an object endowed with inertial mass but no gravita-
tional mass, hanging at the end of a fiber and carried around and
around in a circle by the spin of the Earth. With no gravity to hold it
down, it will pull the fiber straight out from the axis (red line in the
diagram). On the other hand, an object that has no inertial mass at all
will not be thrown outward from the axis of spin of the Earth. In-
stead—if it has any gravitational mass—it will tug the supporting
fiber to a position where it points straight down to the center of the
Earth (blue line). An object deprived neither of gravitational mass or
of inertial mass will pull the supporting fiber neither straight out nor
straight down, but instead to an N
angle of uprise’(green line). Docs :
the ratio of inertial to gravitational
mass differ from onc¢ substance to
another? Then the angle of uprise
will differ, too. And for measuring
it. there’s all the time in the world!

This beautiful idea Edtvos put
into action. He and his colleagues,
in experiments extending over some
thirty years, on a variéty of sub-
stances, were able to establish that
there is an angle of uprise: that angle
is greatest at latitudes 45°N and
45°S, and amounts there to a tenth
of a degree. They found to an accu-
racy of 5 parts in 10” that the angle
of uprise was identical for every
substance tested.

Baron Roland von E6tvos

. Born July 27, 1848, Budapest. Died

April 8, 1919, Budapest.

The experiment of
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Budapest colleagiies.
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