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Abstract 
An attempt is presented for the description of the magnitude of Newton’s gravitational force in the experiments 
with a horizontal torsion balance. There were developed many experimental arrangements in order to find 
experimentally the value of big G – the Newtonian gravitational constant – after the Michell-Cavendish 
experiment in 1798. The geometrical configurations of test and source masses play a very important role in these 
experiments. The old trigonometric function “sagitta” used by Johannes Kepler and Isaac Newton was newly 
employed as the trigonometric tool for the determination of the magnitude of Newton’s gravitational force 
between the source mass and the test mass. Based on the known experimental configurations with the horizontal 
torsion balance we have found that the “true” Michell-Cavendish configuration is not dependent on the space 
orientation. This “sagitta” function can be experimentally tested in the Karagioz-Izmailov configuration and the 
Karagioz-Izmailov-Gillies-Gershteyn configuration with the technology available at begin of our century. A 
proposal for the decomposition of the big G was presented. This concept could not be experimentally tested before 
the discoveries of the dipole in the cosmic microwave background radiation and the Pioneer anomaly. 
Keywords: Principia, trigonometric function “sagitta”, direction of gravitational force, magnitude of gravitational 
force, horizontal torsion balance, Michell-Cavendish configuration, Karagioz-Izmailov configuration, 
Karagioz-Izmailov-Gillies-Gershteyn configuration, gravitational waves around the moving source mass, 
decomposition of big G. 
1. Introduction 
Gravitational interaction, described by the Newton’s law (1687) of gravitation F = Gm1m2/d2 where F represents 
force of attraction between two particles having masses m1 and m2 and d is the distance between these particles, 
continues to attract experimental and theoretical researchers. While the absolute values of other fundamental 
constants are known with high accuracy, the accuracy of experimental determination of G is below that of other 
fundamental constants. There are two main actual topics in this feld of the experimental physics. From one side the 
development of the experimental techniques steadily continues to design more precise instruments in order to 
come closer to the absolute value of G. From the other side the experimental research is focused on the elimination 
and description of numerous factors bringing their influence on the data distribution of obtained G values in 
different top laboratories. A determination of G is conceptually easy: measure the force two known masses 
arranged in a known geometry and compare the result with the Newton’s law of gravitation. But the experimental 
realization of these measurements requires the greatest attention to all parameters: many of them are already 
known but some of them are still hidden. Big G measurements are full of elegance, complexity, subtlety, and 
beauty. Experimentalists try to answer the permanent question: can we find some hidden parameters behind these 
experiments and to find mathematical tools for their quantitative description and prediction? 
The actual state of the art of the experimental determination of G was recently summarized in the special issue of 
the Philosophical Transactions A (2014): “Theo Murphy Meeting Issue ‘The Newtonian constant of gravitation, a 
constant too difficult to measure?” T.J. Quinn and C.C. Speake concluded that main focus should be given to the 
explanation of the uncertainty of the value G. Contributions presented at this Meeting surveyed in details the actual 
experimental situation of the determination of G and proposed new guidelines for the near future research. B. M. 
Wood discussed the present situation of gravitational constant experimental results. See all 13 contributions 
focused on the big G in this special issue.  
The history of the experimental determination of G is very rich while hundreds of researchers contributed to this 
development. It is valuable to re-read historical and recent reviews on this topic and to re-visit some original 
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manuscripts written by highly skillful researchers. Several older reviews: Baily (1843), Jolly (1881), Poyting 
(1894), Boys (1895), Eötvös (1896), Richarz and Krigar-Menzel (1898) and the modern review of Ducheyne 
(2011) covering the years 1798-1898. Many recent reviews can guide us in this research field: Sagitov (1970), 
Gillies (1987), Michaelis et al. (1995), Gillies (1997), Schwartz (1998), Speake and Quinn (1999), Chen and Cook 
(1999), Schumacher (1999), Luo and Hu (2000), Kleinevoß (2002), Schlamminger (2002), Speake (2005), 
Milyukov et al. (2008), Mohr, Taylor and Newell (2008), Milyukov and S. H. Fan (2012), Panjwani (2012). 
One aim of this contribution is to present a proposal for a geometric arrangement of the experiments with a 
horizontal torsion balance to precisely control the directions of the gravitational forces F1 and F2 – the directions of 
attracting forces between two source masses and two test masses. The second aim of this contribution is to present 
a possible trigonometric correction for the magnitudes of the gravitational forces │F1│ and │F2│ – the 
magnitudes of attracting forces of two source masses on two test masses. Finally, a working formula for the 
possible decomposition of big G is presented. 
2. Directions of the Attracting Forces F1 and F2 
The geometrical arrangement of these experiments plays a very important role. Two test masses are placed on ends 
of a horizontal torsion balance. This idea was proposed by John Michell and firstly experimentally demonstrated 
by Henry Cavendish. The positions of two source masses in the space around the test masses have to be precisely 
defined. During the past two hundred years numerous experimental arrangements were realized in order to study 
the influence of the spacial positions of the source masses around the test masses while their center of gravity 
should be identified with the center of the horizontal torsion balance. During last thirty years several new 
experimental configurations were realized. The most stable values of G were found for configurations with four 
source masses and four test masses suspended by a horizontal torsion balance. 
There are two methods of measuring the gravitational constant: static and dynamic. The static method was realized 
by Michell-Cavendish. The dynamic method was developed in several stages by Ferdinand Reich (1852), Karl 
Braun (1897) and Rolánd Eötvös (1922). 
There were proposed several alternatives to the horizontal torsion balance during the 19th century. E.g., Phillip J.G. 
von Jolly (1881) performed these experiments with a common balance. Johannes Wilsing (1887) used a brass 
vertical pendulum. 
In 1964 Jesse Wakefield Beams proposed a very important innovation for the determination of G. It is a classical 
Michell-Cavendish horizontal torsion balance but the whole system is placed on virtually frictionless rotary table. In 
this arrangement we can investigate possible space orientation influences of the attracting forces between the test 
masses and source masses. The first measured results for this arrangement published Rose et al. (1969). The rotary 
table experiments were further improved and developed by Gundlach and Merkowitz (2000) and Chao Xue et al. 
(2014). 
2.1 Gravity Centers of Individual Test Masses and Source Masses Lay on the Same Horizontal Circle 
This is a classical geometrical arrangement proposed by Michell-Cavendish. Two test masses have been placed on 
a horizontal torsion balance in such a way that their common center of gravity is in the middle of the torsion 
balance. Two source masses are so positioned that their individual centers of gravity lay on the same horizontal 
circle and their common center of gravity is identified with the center of the torsion balance. The whole system can 
be placed on the rotary table and we get the Michell-Cavendish-Beams arrangement.  
2.2 Gravity Centers of Two (or Four) Test Masses Lay on the Inner Horizontal Circle, Gravity Centers of Two 
(or Four) Source Masses Lay on the Outer Circle and a Combined Configuration 
Two test masses have been placed on a horizontal torsion balance in such a way that their common center of 
gravity is in the middle of the torsion balance. Horizontal rotation of these test masses forms an inner circle. Two 
source masses are so positioned that their individual centers of gravity lay on the outer horizontal circle in the same 
height as the inner circle. The common center of gravity of these source masses is identified with the center of the 
torsion balance. The whole system can be placed on the rotary table and we get the Heyl-Beams-Rose arrangement. 
Paul R. Heyl (1930) made very important contributions to this kind of experimental arrangement. This horizontal 
torsion balance system was further developed by Luther and Towler (1982), Quinn and Speake with their 
coworkers (2001, 2013) (Quinn-Speake configuration), Armstrong and Fitzgerald (2003), Hu and Luo (2004) 
(Hu-Luo configuration), Luo et al. (2009). 
 
 



www.ccsen

2.3 Gravity
on a Tilted
Two test m
gravity is i
masses are
source ma
experimen
(1933). T
configurat
Gundlach-
2.4 Gravity
Line  
Two test m
gravity is i
the same h
(1996), Ka
Karagioz a
axis. We c
acting alon
acting alo
published 
2.5 Michel
The rotati
mathemati
Einstein (
Michell-C
experimen
horizontal 
epicycles i
torsion bal
rotary tabl
experimen
 

Figure 1. S

net.org/apr 

ty Centers of T
d Circle or Fou
masses have b
in the middle o
e placed on a 
asses is identi
ntal arrangemen
Therefore, we 
tion. This con
-Merkowitz co
ty Centers of T

masses have b
in the middle o
horizontal line
aragioz, Izmail
and Izmailov (
can term this e
ng the horizon
ng the horizo
by Unnikrishn
ll-Cavendish G
ion of two so
ical concepts o
(1915) propo
avendish conf

ntally realized 
plane forms th

in the 3D spac
lance. This pr
le enables us to
nt. See Figure 1

Schema of the r

Two Test Mass
ur Source Mas
been placed on
of the torsion b
tilted circle ab

ified with the 
nt in works of 

propose to 
nfiguration w

onfiguration fo
Two Test Mass

been placed on
of the torsion b
e. This experim
lov and Gillies
2012). These s

experimental c
ntal line) and K
ontal line). Th
nan and Gillies
Gravity Probe 
ource masses 
of Claudius Pt
sed models 
figuration two
and their epi

he deferent cir
ce. The gravity
roposed geome
o study if there
1. 

rotation of two

Applied

es Lay on the 
sses Rotate on 
n a horizontal 
balance. Rotati
bove and belo
gravity cente

Loránd Eötvö
term this ge

was recently m
ur source mas

ses and Two So

n a horizontal 
balance. Center
mental configu
s (1999) and G
source masses 
configuration a
Karagioz-Izma

here was a cri
s (2002). 

around the tw
tolemy, Nicola
for the spac

o epicycles (fr
icycle motions
rcle. Rotation 
y center of the
etrical arrange
e might exist a

o source masse
Michell-Cav

Physics Resear

16 

Horizontal Ci
Two Tilted Cir
torsion balanc

ion of these tes
ow the horizon
er of the torsi
s (1890), Char
ometrical arra
modified by 
ses have been 
ource Masses 

torsion balanc
rs of gravity of
uration was ex
Gershteyn et al

could be mov
as Karagioz-Iz
ailov-Gillies-G
itical discussio

wo test masse
aus Copernicu
e with highe

from Greek “c
s can be obse
of two source 

e whole system
ement of the M
a hidden param

es MS around tw
vendish config

rch

ircle, Gravity C
rcles 
ce in such a w
st masses form
ntal circle. Th
ion balance. W
rles Vernon Bo
angement as 
Gundlach an
used. 
(or One Sourc

ce in such a w
f two source m
xperimental rea
l. (2002). See t

ved individually
zmailov config
Gershteyn conf
on to the resu

es in the 3D 
us, Johannes K
er dimensions
circle on circl
erved. Rotation

masses MS ar
m is identified 
Michell-Cavend
meter coming f

wo test masses
uration 

Centers of Sou

way that their 
ms a horizontal

e common gra
We can find p
oys (1895) and
the Eötvös -

nd Merkowitz 

ce Mass) Lay 

way that their 
masses (or one s

alized by Kara
the recent data
y or together a

guration (with 
figuration (wit
ults found for 

space can be
Kepler and Isa
s. In the 3D
le”) are not f
n of two test 
ound their test
with the cente

dish configura
from the space

 
s MT in the 3D 

Vol. 7, No. 2;

urce Masses R

common cent
 circle. Two so
avity center of
precursors for

d Josef Zahradn
-Boys-Zahradn

(2000) – in

on One Horiz

common cent
source mass) la
agioz and Izm
a on the web si
along the horiz
two source m

th one source 
this configur

e described by
aac Newton. A
D space with
fictions but ca

masses MT in
t masses forms
er of the horiz
ation mounted 
e orientation o

space termed a

2015 

otate 

ter of 
ource 
f two 
r this 
níček 
níček 
n the 

ontal 

ter of 
ay on 

mailov 
ite of 
ontal 
asses 
mass 

ration 

y the 
Albert 
h the 
an be 
n the 
s two 
ontal 
on a 

f this 

as the 



www.ccsen

3. Trigono
Galileo ga
manuscrip
trigonome
around mo
called “sag
be found in
I. B. Cohe
In order to
(1900), Da
application
There are d
 

 
We can sch
central ang
 

net.org/apr 

ometric Tools
ave to us his a
pt No. 72 „Not
tric functions 

oving source m
gitta”. Detailed
n books of D.T
n (1999). 

o become mor
atta and Singh
ns in Stávek (2
depicted trigon

Figure 2. Tri

hematically de
gle ε if we will

s in the Circle
advice “…the
es on Motion“
and to employ

masses. Johann
d discussions o
T. Whiteside, H

re familiar with
h (1983), Mat
2013). 
nometric funct

gonometric fu

escribe the wel
l define ½ cos 

Applied

e With Diamet
 letters are tri

“ can be used a
y them newly 
nes Kepler and
of the trigonom
Hoskin and Pra

h the trigonom
tvieskaya (199

tions for the ci

unctions in the 

ll-known relati
(ε) = ½*u/c in

Physics Resear

17 

ter D = 1 
iangles, circle
as a source for
for the descrip

d Issac Newton
metric function
ag (1974), F. d

metric tool “sa
90), Maor (19

ircle with diam

circle with dia

ivistic formula
n Figure 3. 

rch

s and other g
r the graphical 
ption of the pr
n used in their 
n “sagitta” in K
de Gandt (1995

gitta” it is valu
98), Van Brum

meter D = 1 and

ameter D = 1 a

ae around the c

eometrical fig
interpretation

operties of the
works the trig

Kepler’s and N
5), J. B. Brack

uable to re-rea
mmelen (2009

d the central an

 
and the central 

circle with diam

Vol. 7, No. 2;

gures …” Gali
n of the well-kn
e gravitational 
onometric fun

Newton’s work
kenridge (1996

ad Von Braun
9, 2013) and 

ngle ε in Figur

angle ε 

meter D = 1 an

2015 

ileo’s 
nown 
field 
ction 
s can 
) and 

mühl 
some 

re 2. 

nd the 



www.ccsen

Figure

 
Table 1. T
central ang

net.org/apr 

e 3. Relativisti

Trigonometric 
gle: ½ cos (ε) =

ic formulae aro
tri

relations in th
= ½*u/c 

½ cos ε 

½ sin ε 

tg ε/2 

sin ε 

csc ε 

cotg ε/2 

csc ε/2 

sec ε/2 

Applied

ound the circle
igonometric fu

he circle with 

si

2 s

sin

s

sin(ε

Physics Resear

18 

e with diameter
unction ½ cos (

diameter D = 

½ cos ε 

in ε/2 cos ε/2 

 

sin ε/2 cos ε/2 

 

 

 

 

)2/(cos
2

)2/cos()2/(

ε

εε

εsin

1

)2/(in
2

)2/cos()2/

ε

εε

2/sin

1

ε

2/cos

1

ε

rch

r D = 1, the ce
(ε) = ½*u/c 

1 for the defi

entral angle ε a

ined trigonome

½ u/c 

 

 

 

 

 

 

 

c

u
2

2

1
2

1 −

c

u

c

u

2

2

1

1

−

−

c

u
2

2

1 −

c

u
2

2

1

1

−

c

u

c

u

2

2

1

1

−

+

c

u−1

2

c

u+1

2

Vol. 7, No. 2;

 
and the defined

etric fuction o

 

2015 

d 

of the 



www.ccsen

We can ex
(ε/2) could
 

Astrophys
of the cosm
263.99° ± 
the constel
See the we
web site of
In our con
gravitation
microwave
 

The sourc
gravitation
mass moti
Wilhelm M
should obs
 

 
4. Influen
The geome
influence t
ends of a h

net.org/apr 

xtract several n
d be described 

icists found fr
mic microwav
0.14° and b = 4
llation Leo. Th
eb site with Pl
f the Wikipedi
ncept we will 
nal wavelength
e radiation. In 

ce mass MS h
nal wave radia
ion in the CMB
Matzka (1850)
serve in our ex

Figu

ce of the Grav
etrical arrange
the observed d
horizontal torsi

new valuable r
as: 

om the CMBR
e background 
48.26° ± 0.03°
he constellatio
lanck mission 
ia (2014). 
assume that 

h λ that could 
gravitational e

as been movi
ating from the 
BR rest frame
) and Woldema
xperiments the 

ure 4. Source m

vity Probe Co
ement of these 
data. We can m
ion balance an

Applied

relations from 

R dipole anisot
radiation (CM
. The direction

on Crater is ter
data (2013). F

the big G is c
be influenced

experiments w

ng toward to 
source mass M

e and can be de
ar Voigt (1887
gravitational e

mass MS radiat

onfiguration o
gravitational e

manipulate with
nd two source m

c

u

G

Y1 +
=

y
1 +

=

Physics Resear

19 

Figure 3. The

tropy that the S
MBR) with the 
n is towards the
rmed in the Gr
For the timelin

composed from
d by the source

we should obser

the constellat
MS in differen
escribed by m
7). If this prop
effects depicte

ting gravitation

on the Observ
experiments pl
h the geometri
masses acting 

c

u

c

u

Y

Y

2
1

cos
22

2

−

−

c

u

c

u

c

u

2

2
1

cos
22

−

−

rch

 line connectin

Solar system h
speed uY = 36

e constellation 
reece mytholog

ne of the resear

m several par
e mass motion
rve the followi

tion of the Cr
nt directions sh

mathematical to
posed concept 
ed by Figure 4.

nal wave in the

ved Result 
lays a very imp
cal configurati
on those test m

G 0
2

2 ε

2
2 ε

ng the values o

has been movin
69 ± 0.9 kms-1 
Crater close to
gy as the Cup 
rch of the CM

rts and one of
n in the rest fr
ing dependenc

rater with the 
hould be mod
ools of Christia
agrees with th
. 

 

e CMBR rest 

mportant role an
ions of two tes
masses.  

Vol. 7, No. 2;

of cotg (ε/2) a

ng in the rest f
in the directio

o the boundary
of the god Ap

MB radiation se

f these parts i
rame of the co
ce: 

 speed uY and
ified by the so
an Doppler (1
he real situatio

 

nd can dramati
st masses place

2015 

nd tg 

(1) 

frame 
on l = 
y with 
pollo. 
ee the 

s the 
osmic 

(2) 

d the 
ource 
842), 
n we 

ically 
ed on 



www.ccsen

4.1 The “t
In this cla
been place
torsion bal
to the torsi
a top view
 

Figur

For the de
sin2(π/2-ε/
reveals th
gravitation
 

4.2 Karag
In this geo
on a horizo
direction o
to lay on 
Karagioz-I

net.org/apr 

true” Michell-C
ssical geometr
ed on a horizo
lance. The dire
ion balance an

w of such geom

re 5. Geometri

escription of th
/2) where ε is t
hat the “true” 
nal experiment

ioz-Izmailov C
ometrical arran
ontal torsion ba
of the same hor

the same hor
Izmailov arran

F =

Cavendish Con
rical arrangem
ontal torsion b
ection of the gr
d not caused b

metrical arrange

cal configurati

hose gravitatio
the angle of th

Michell-Cave
t. 

Configuration W
gement propos
alance while tw
rizontal line. T
rizontal line i

ngement. 

c
uY 21

2

1
−+

Applied

nfiguration – A
ment proposed 
balance while t
ravitational fie

by a circular mo
ement. 

ion of the “true

onal forces we
e horizontal to
endish configu

With Two Sour
sed and realize
wo source mas

The direction o
identical with 

c
uY 2

1

2
sin ⎜⎜

⎝

⎛
−π

Physics Resear

20 

A Null Experim
by Michell an
two source ma
eld originated f
otion of source

e” Michell-Ca
 

e will use the 
orsion balance 
uration is not

rce Masses  
ed by Karagioz
sses have been 
f the gravitatio
the torsion b

c

u

c
u

Y

Y

2

2

1
2

−

++⎟⎟
⎠

⎞ε

rch

ment  
nd realized by 
asses have bee
from the sourc
e masses on th

avendish config

trigonometric
towards the co

t dependent o

z and Izmailov 
acting on the t

onal field origi
balance. Figur

c
uY 2

2
sin2− ε

Cavendish tw
en acting perp
ce masses has t
e deferent circ

 
guration – a nu

 function “Sag
onstellation Cr
on the space 

two test masse
torsion balance
nated from the
re 6 depicts a

c

u

F
F

Y
2

2

0
0

1 −

=

Vol. 7, No. 2;

wo test masses 
pendicularly on
to be perpendi

cle. Figure 5 de

ull experiment

gitta” sin2(ε/2)
rater. This equ
orientation of

es have been pl
e to both ends i
e source masse
a top view of

Y
2

2

2015 

have 
n the 
cular 

epicts 

) and 
ation 

f this 

(3) 

laced 
in the 
es has 
f this 



www.ccsen

Figu
 
For the de
sin2(π/2-ε/
reveals tha
Crater: 
 

4.3 Karag
In this geo
test masse
balance to 
mass has 
Karagioz-I
 

Figure 7. 

For the de
the angle 
Karagioz-I
constellati
 

Gershteyn
experimen

net.org/apr 

ure 6. Geometr

escription of th
/2) where ε is t
at the Karagioz

ioz-Izmailov-G
ometrical arran
s have been pl
 one end in the
to be along t

Izmailov-Gilli

Geometrical c

scription of th
of the horizo

Izmailov-Gilli
on Crater: 

n et al. (2002) 
ntal approach w

F

1 +
=Δ

rical configura

hose gravitatio
the angle of th
z-Izmailov con

Gillies-Gershte
ngement propo
laced on a hori
e same horizon
the same hori
es-Gershteyn c

configuration o

is gravitationa
ontal torsion b
es-Gershteyn 

observed a spa
was not further

c
u

c
u YY

sin2−

F

Applied

ation of the Ka

onal forces we
e horizontal to
nfiguration is 

eyn Configurat
osed by Karagi
zontal torsion 
ntal line. The d
izontal line o
configuration.

of the Karagio

al force we wil
balance towar

configuration

ace orientation
r developed.

c

u

c
u

Y

Y

2

2

2

1

1
2

n

−

−−⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ ε

c
u

F

Y

1

21

−

−+
=

Physics Resear

21 

aragioz-Izmailo

e will use the 
orsion balance 
dependent on 

tion With One 
ioz, Izmailov a
balance while
direction of th
f the torsion 

z-Izmailov-Gi
mass 

l use the trigon
ds the conste
n is depende

n signal during

c
u

c
YY 2
sin2 ⎜⎜

⎝

⎛
+

F

c

u

c
u

Y

Y

0

2

2

2

2
sin

−

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ ε

rch

ov configuratio

trigonometric
towards the co
the space orie

Source Mass 
and Gillies and
 one source ma

he gravitational
balance. Figu

illies-Gershtey

nometric funct
llation Crater.
ent on the 

g their seven m

F 0

22
=

⎟⎟
⎠

⎞

⎝

⎛
− επ

0

on with two so

 function “Sag
onstellation Cr
entation toward

 
d realized by G
ass has been ac
l field originat

ure 7 shows a

yn configuratio

tion “Sagitta” 
. This equatio
space orienta

month long exp

( )

c

u

c
u

Y

Y

2

2

1

cos2

−

=
ε

Vol. 7, No. 2;

ource masses

gitta” sin2(ε/2)
rater. This equ
ds the constell

Gershteyn et al
cting on the to
ted from the so
a top view of

on with one sou

sin2(ε/2) wher
on reveals tha
ation towards

periments but 

F 0

2015 

 

) and 
ation 
ation 

(4) 

. two 
rsion 
ource 
f this 

 
urce 

e ε is 
at the 

the 

(5) 

their 



www.ccsenet.org/apr Applied Physics Research Vol. 7, No. 2; 2015 

22 

5. A working Formula for the Newton’s Gravitational Law  
There is a tendency to decompose the Newton’s gravitational constant into its parts in order to get some additional 
information about the gravitational field around the source mass. 
Our working formula for the decomposition of the Newton’s gravitational constant is: 
 

(6) 

This formula is composed from several parts: 
- the first part describes the reciprocal value of the density of gravitons in the spherical shell with radius 

R and with the layer thickness λ – the wavelength of the gravitational wave, 
- the second part is the frequency ν of the gravitational wave, 
- the third part is the specific mass evaporation constant H0 describing the evaporation of gravitons with 

mass mgraviton from the source mass MS per unit of time [kg kg-1 s-1]. The numerical value is expected to 
be identical with the Hubble constant known from the astrophysical experiments, 

- the fourth part is the product of the source mass MS and the test mass MT per spherical surface. 
 
This concept can be experimentally tested: 
 

(7) 

If the source mass MS = 1 kg and the spherical radius equals R = 1 m we can get from CODATA 2010 big G 
value = (6.67384 ± 0.00080)*10-11 m3kg-1s-2 the product c*H0 = 8,386…*10-10 ms-2 and H0 = 86.26…kms-1Mpc-1. 
These values depend on the experimental value of the big G. In this case the letter c describes the longitudinal 
speed (there is the very well known constant |c| - the modulus of the light speed – used in the Maxwell 
equations). 
There are three experimental fields that can be used for the test of this concept: 

1. Modified Newtonian dynamics MOND – Mordeham Milgrom (1999) introduced a new approach to this 
field and with many followers continue to develop the MOND concept. 

2. Hubble constant experimental search – this is a very active field of research since the time of Edwin 
Powell Hubble – see the web site of John P. Huchra (2008). The distance of objects for the 
determination of the Hubble constant plays a very important role. We should try to find this value for 
objects with very well defined short distances. It will be interesting if we will find the experimental 
value close to H0 = 86.26…kms-1Mpc-1 calculated from the big G. See numerous contributions of 
astrophysicists to this topic. 

- Pioneer anomaly: John D. Anderson (1998) discovered the Pioneer anomaly and with co-workers found 
the anomalous acceleration apio = (8.74 ± 1.33)*10-10 ms-2. Though, their interpretation goes into other 
direction, we should continue in this research and further experimentally tune this acceleration value. It 
will be interesting to investigate how the values of the big G and the Hubble constant will behave in 
further progress with more sophisticated instruments. 

6. Conclusions 
The geometrical configuration of source and test masses for the experimental determination of the Newtonian 
gravitational constant G plays a very critical role. The old trigonometric function “sagitta” was newly used and a 
possible trigonometric correction of big G was proposed. Three geometrical configurations were quantitatively 
analyzed with predictions: 1) “true” Michell-Cavendish configuration is not dependent on the space orientation - a 
null experiment. 2) Karagioz-Izmailov configuration with two source masses is expected to be dependent on the 
space orientation towards the constellation Crater. 3) Karagioz-Izmailov-Gillies-Gershteyn configuration with one 
source mass is expected to be dependent on the space orientation towards the constellation Crater. One working 
formula for the decomposition of big G was presented with proposals for further experimental research. This 
concept could not be experimentally tested before the discoveries of the dipole in the cosmic microwave 
background radiation and the Pioneer anomaly. 
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