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His family and background



The Eötvös family



The Eötvös family

 József (Joseph) Eötvös (1694-1742), rich land owner in 
Szatmar county

 Miklós (Nicolaus) Eötvös (1716-1783), baron (1768-), 
general, head of the administration in Szatmar county 

 Ignac (Ignatius) Eötvös (1763-1838), baron, lawyer, 
Member of the Parliament, head of the administration 
in many counties, Advisor of the Treasury



The Eötvös family
 Ignac (Ignatius) Eötvös (II.) (1763-1851), baron, lawyer, 

several positions in the Government, 
Head of the Treasury



Age of Eötvös

 1848-1849: Revolution and independence war (against the Habsburg-dynasty)

 1849-1867: from the revenge to the ‚Austro-Hungarian Compromise’

 1867-1918: Austro-Hungarian Monarchy
 Emperor Franz-Joseph I. of Austria –

King of Hungary

 Partial independence of Hungarian State

 Most of the 1848 (revolutionary) reform 
laws were restored

 The 1867 Compromise contract opened 
unknown dimensions of the economic growth
 Agriculture, Industry, science, welfare



báró Eötvös József –
Baron Joseph von Eotvos (1813-1871)

 Father of Loránd Eötvös

 Writer, statesman

 Excellent education – spent many years in Western Europe
 Germany, Switzerland, France, England

 Progressive political ideas – influential writings and articles



báró Eötvös József –
Baron Joseph von Eotvos (1813-1871)

 Main book: 
‚Notary of the village’

 A novel about an 
imaginary Hungarian village 
it’s people and their 
(political) problems



Baron Joseph von Eotvos (1813-1871)
 Minister of Religion and Education of Hungary 

(during the Revolution of 1848)



báró Eötvös József –
Baron Joseph von Eotvos
 Main thesis: ‚The Guarantees of the Power and 

Unity of Austria’ (1859)

 President of the Hungarian Academy (1866-)

 Minister of Religion and Education of Hungary 
(1867-1871)
 Emancipation of Jews – many successful factory 

owners after this law

 Liberty of religions

 National Schools Act – a huge step in the 
Hungarian education system



Loránd (Roland) Eötvös



His parents

 Baron József Eötvös

 Ágnes Rosty



1848

 27 July 1848 – Loránd Eötvös 
was born



Loránd Eötvös - Early years

 1865-67 University of (Buda)Pest  - He completed his law studies , but he wasn’t 
interested in it

 „I was born with ambition and a sense of duty not only to one nation but towards the 
whole humanity. In order to satisfy these urges and retain my own individual 
independence, my aim in life will be best achieved, as far as I can see at present, 
if I follow a carrier in science.”

Letter to his father (1866) 



Loránd Eötvös - Early years



Loránd Eötvös in Heidelberg

 1867-1870 Heidelberg University –
Physics, mathematics and chemistry
 his teachers were: Kirchhoff, Bunsen and Helmholtz

 Summa cum laude







First years at the University

 1871: His father passed away

 1871: Theoretical Physics Lecturer at the 
Pest University 
(later: this University bears his name)

 1872: Appointed professor of 
Theoretical Physics



His career
 1873: Associate Member of the 

Hungarian Academy of Sciences (Age 25)

“On Laws of Distant Effects as 
Implied by OscillationTheory”



His career
 1878: Director of the 

Institute of Physics

 1881: International Electricity 
Congress (Paris)

 1883: Elected member of 
the Academy (age 35)



Scientific achievements



Honours
 The French government decorated him with the 

Cross of the Legion of Honour

 Saint Sava award – King of Serbia

 Franz Josef award – King of Hungary



Honours
 Prussian Royal Academy of Sciences (Berlin) – honorary member

 Jagello Univerity (Cracow) – honorary doctorates

 Norwegian Royal Frederick University (Christiania/Oslo) – honorary doctorates

 1911, 1914, 1917:
Nominated for Nobel-prize



His career
 1889: President of the Academy (for 16 years)

 Reforms: Open the Academy to the Public

 Discussions, scientific presentations to the public



His career
 1891: Organized the Mathematical and Physical Society

 Started the Mathematical and Physical Papers – 1892

 June 1894 – January 1895: Minister of religion and 
education
 Law of freedom of religions

 Founded the Joseph Eötvös College for poor teacher’s



His life
 1896 Studies in the Field of Gravity and Magnetics 

(review)

 1905: Resign of the Presidential position of 
the Hungarian Academy of Sciences 
to spend more time on research



The Eötvös-College

 The new building of the 
Baron Eötvös József 
College (1911)



1919 – Final days
 8 April 1919 

„…a prince of classic physics has died”

(Albert Einstein)



Scientific achievements



Eötvös in Physics
 1875-1885: Studies in the field of capillarity:

 Reflexion method to determine 
the capillary constant



Eötvös in Physics
 The Eötvös-rule: With increasing temperature, the surface tension of a liquid 

decreases until - at the critical temperature - it becomes zero. 

The Eötvös-constant

Temperature

Critical temperatureThe molar volume 
of the liquids

Surface tension



Eötvös in Physics
 Magnetic translatometer by Eötvös
 Very sensitive tool to determine the magnetic momentum of strata

 Similar to the Eötvös balance



Eötvös in Physics
 Precision tools to measure the magnetic 

Declination and the Inclination



Eötvös in Physics
 The Eötvös-effect:

 The vertical Coriolis-force lift up the things going to East

 In Budapest 100 kg man walks by 1 m/s to East

 He’s weight is less by 1,5 g



Curvature Variometer (1890)
 Similar to a Coulomb-balance

 To measure the direction of the gravity field

 The masses were at the same level



Eötvös Torsion Balance –
Horizontal Variometer (1891)

 One of the masses was 
at lower level than the other

 This makes the instrument 
sensitive to the horizontal 
gradient of the gravitational field



Eötvös Torsion Balance

 1891: First measurements –

Ság-hill, Celldömölk, Hungary

 Smaller volcanic hill

 Truncated cone shape 

 Easy to calculate its mass



Eötvös Torsion Balance

 The Eötvös Torsion Balance is the 
perfect and very precise tool
to measure the local variances of 
the gravitational field 

 The unit of this was 
named as ‚Eötvös’



‚Balaton’ Balance 1898

 Simple Gravity Variometer

 Grand Prix – 1900 World Expo - Paris

 built-in optical 
readout -
easier to use
in the field



 1901: Measurements on the
frozen lake Balaton

 a 70km long lake in Hungary –
ideal to measure on its surface

 (Almost) perfect geoid shape

 Discovered an underground
tectonic line



Measurements – Arad, 1906

 The first geophysical map

 The mountains continued under the 
Hungarian Great Plain



Double Balance, 1902

 Two balances, rotated by 180°

 The time of 1 measurement reduced from 100 mins to 60 mins.

 Double Small balance, 1908



 The equipment
somewhere in
the Hungarian 
Great-plane





Shape of Geoid

 His method was fundamental until the 1950’s

 The Eötvös Balance is an effective tool for 
detection of underground geological 
formations, deposits, reservoirs or simply 
of buried objects 

 Its perfect knowledge is inevitable in the 
determination of the irregular equipotential
surface of the planet which is called geoid.
Precise geodetic height positioning is based
on the geoid modelling, and the accuracy
of the GNSS positioning strongly depends
on the reference frame. 



Gravimeter, 1901

 To measure the gravity of the Earth, he created a gravimeter

 He was far ahead in technology, but he wasn’t satisfied
with the field results of  the experiments

 He didn’t published his achievements

 It was the essential tool for oil-searchers until the 1940’s

 „It was good enough for the industry, but not good enough for the science”



The geophysicist

 1906: IUGG XV. 
Conference in Budapest

 He presented his Balance

 1907: The 1st Geophysical
Institute of the World was
founded in Budapest, 
lead by Eötvös



Benecke award - 1909
 Proportionality of the inertial and the gravitational masses? 

 University of Göttingen 1906 – connected to the Newton-rule

 Newton’s precision (1686): 10-2

 Bessel’s precision (1832): 10-5

 Eötvös’s precision, 1889: 10-8 1909: 10-9

 Roll, Krotkov and Dicke (1964): 10-11

 It was fundamental for Einstein’s 
theory of the general relativity  



Scientific achievements
 1913: The 1st deep-drills in Transylvania

by Eötvös’ measurements

 1915 Rotating balance –
to demonstrate the Eötvös effect

 1916 The Egbell-survey –
the birth of petroleum-geophysics



Triumph of the Eötvös Balance
 The Balance was not patented, 

he didn’t invented it
for the money and fame

 First tests in Germany (1917), 
in Egypt (1921),
in Texas (1924)

 „By the 1920s the Eötvös Institute 
had become a virtual Mecca of the 
oil industry”.

 At the beginning of the 1930’s more 
than 125 torsion balances were in use 
in the USA



 India (1926)

 1926-1938: 
300+ Torsion Balances
to all over the World

 159 Oil fields
discovered



The 2nd Golden Era
 After the WW2, Eastern countries had no 

rights to buy modern gravimeters.

 The ELGI (Eötvös Loránd Geophysical Institute) 
developed a modernised, easier instrument
and sold more than a 100 of that around the World.

 E54 Balance: Gran prix Brussel Expo, 1958

 1958-59: Hungarian-Chinese test in China

 1969: the Last Eötvös Balance

 60.000+ stations (measurements) in Hungary so far



The 2nd Golden Era



Eötvös - the Sportsman

© This section is from the presentation of 
Dr. Daniel Kis Domokos PhD, 
Széchenyi National Library





Eötvös - the Sportsman
 1864: First hiking trip to Austria (age 16)

 1866: Switzerland, Italy, Austria, Germany, France 2 month-trip (age 18)

 Monte-Rosa - climbed the Duffour-peak

 Hospice St-Bernard - He found his father’s sign in the Register

1836 1866



Eötvös - the Sportsman

 First Chairman of the Hungarian Hiker’s
Club (Magyar Turista Egyesület) 
1891-1899

 Chairman of the Hungarian Carpathian 
Club – Budapest Division
(Magyarországi Kárpát Egyesület)

 1898. Dobogókő (peak close to 
Budapest): 
Eötvös Lóránd House for Hikers

 BEAC 1st Chairman, founder 
(Budapest University Athletic Club)





Eötvös - the Sportsman

 1877. Piz Popena , 3152 m - Gruppo del Cristallo - he was the 2nd one
1877. Cima Cadin di San Lucano, 2837 m  - Gruppo dei Cadini - he was the 3rd one
1878. Cima Dodici (Zwölferkofel), 3094 m  - Dolomiti di Sestol - he was the 2nd one
1878.07.19. Croda dei Rondoi (Schwalbenkofel), 2778 m - he was the 1st one
1878.07.20. Croda Rossa di Popera (Sextener Rotwand), 2788 m - he was the 1st one
1879.07.25. Cima Undici (Elferkofler), 3092 m as the 2nd

1879. Cima Bulla Nord, 2837 m - he was the 1st one
1879.07.26. Cima Una (Einserkofel), 2699 m - he was the 1st one
1884.07.19. Croda da Lago Northern-peak 2709 m - he was the 1st one
1892.07.10. Cristallino, 2786 m - he was the 1st one

 With his daugthers:
1896.08.31. Cima Cadin di Misurina, 2651 m - 1st ones with his daughters
1896.09.23. Croda Liscia, 2570 m - 1st ones
1900.08.30. Cima Cadin della Neve (Schneekarspitze), 2751 m - 3rd ones
1902.08.02. Campanile Antonio-Giovanni, 2710 m (new route) - 1st ones





Eötvös-peak



Eötvös-peak



 Gran Vernel – then and now





 Lake Misurina

 Becco di Mezzodi

 View in Cortina
Croda da Lago



 Climbing with
his daughters

 On a rock

 On the top



 Tofana

 Sleeping under a tent

 Climbing



 Pragser Wildsee

 Drinking at the top

 Visegrád, King’s castle (ruins)



 ‚Rock gate’
at Stracena



 ‚Ice cave’
at Dobsina



Eötvös – 3D photos



3D ‚Twin’-Photographs

 The following pictures from the presentation of Zsolt Regály

 Original stereoscopic pictures

 Made on glasses


