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BARON JEAN BAPTISTE JOSEPH FOURIER
1768 - 1830

FRENCH MATHEMATICIAN AND PHYSICIST FAMOUS FOR HIS PIONEER
WORK ON THE REPRESENTATION OF FUNCTIONS BY TRIGONOMETRIC
SERIES, WAS BORN AT AUXERE ON MARCH 21, 1768, THE SON OF A
TAILOR. HE BECAME A TEACHER IN MATHEMATICS IN 1784 AT THE
MILITARY SCHOOL THERE. HE TAUGHT AT THE ECCLE NORMALE AT
PARIS FROM ITS FOUNDING IN 179-5, WHERE HIS SUCCESS SOON LED TO
THE OFFER OF THE CHAIR OF ANALYSIS AT THE ECOLE POLYTECHNI-
GUE. IN 1807 HE WAS MADE A MEMBER OF THE ACADEMY OF SCIENCES.

FOURIER'S MASTERPIECE WAS HIS MATHEMATICAL THEGCRY OF HEAT
CONDUCTIGN STATED IN "THEORIE ANALYTIGUE DE LA CHALEUR"
(1822), ONE OF THE MOST IMPORTANT BOOKS PUBLISHED IN THE 19TH
CENTURY. IT MARKED AN EPOCH BOTH IN THE HISTORY OF PURE AND
OF APPLIED MATHEMATICS, FOR IN IT FOURIER DEVELOPED THE THEO-
RY OF THE SERIES KNOWN BY HIS NAME AND APPLIED IT TO THE
SOLUTICN OF BOUNDARY-VALUE PROBLEMS IN PARTIAL DIFFERENTIAL
EQUATIONS. THIS WORK BROUGHT TO A CLOSE A LONG CONTROVERSY,
" AND HENCEFORTH IT WAS GENERALLY AGREED THAT ALMOST ANY
FUNCTION OF A REAL VARIABLE CAN BE REPRESENTED BY A SERIES
INVOLVING THE SINES AND COSINES OF INTEGRAL MULTIPLES OF THE
VARIABLE. FOURIER DIED IN PARIS ON MAY 16, 1830.
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JEAN BAPTISTE BIOT
1774 - 1862

FRENCH PHYSICIST, BEST KNOWN FOR HIS WORK IN POLARIZATION OF
LIGHT, WAS BORN IN PARIS ON APRIL 21, 1774. IN 1800 HE BECAME
PROFESSOR OF PHYSICS AT THE COILLEGE DE FRANCE, THROUGH THE
INFLUENCE OF LAPLACE, FROM WHOM HE HAD SOUGHT AND OBTAINED
THE FAVOUR OF READING THE PROCF SHEETS OF THE "MECANIQUE
CELESTE".

J. 8. BIOT, ALTHOUGH YOUNGER THAN FOURIER, WORKED ON THE
ANALYSIS OF HEAT CONDUCTION EVEN EARLIER - IN 1802 OR 1803. HE
ATTEMPTED, UNSUCCESSFULLY, TO DEAL WITH THE PROSLEM OF IN-
CORPORATING EXTERNAL CONVECTION EFFECTS IN HEAT CONDUCTION
ANALYSIS IN 1804. FOURIER READ BIOT'S WORK AND BY 1807 HAD
DETERMINED HOW TO SOLVE THE PROBLEM.

IN 1804 HE ACCOMPANIED GAY LUSSAC ON THE FIRST BALLOON ASCENT
UNDERTAKEN FOR SCIENTIFIC PURPOSES, IN 1820, WITH FELIX SAVART,
HE DISCOVERED THE LAW KNOWN AS "BIOT AND SAVART'S LAW"™. HE WAS
ESPECIALLY INTERESTED IN QUESTIONS RELATING TO THE POLARIZA-
TION OF LléHT, AND FOR HIS ACHIEVEMENTS IN THIS FIELD HE WAS
AWARDED THE RUMFORD MEDAL CF THE ROYAL SOCIETY IN 1850. HE
DIED IN PARIS ON FEB. 3, 1862.



JEAN CLAUDE EUGENE PECLET
1793 - 1857

FRENCH PHYSICIST, BORN FEBRUARY 10, 1793 AT BESANCON, BECAME
ONE OF THE FIRST SCHOLARS OF THE ECOLE NORMALE AT PARIS, GAY-
LUSSAC AND DULCNG BEING HIS TEACHERS. PECLET WAS ELECTED
PROFESSOR AT THE COLLEGE DE MARSEILLE IN 1816, TEACHING PHYSI-
CAL SCIENCES THERE UNTIL 1827. HE RETURNED TO PARIS WHEN
NOMINATED MAITRE DE CONFERENCES AT THE ECOLE NORMALE AND
WAS ELECTED PROFESSOR AT THE IMPORTANT ECOLE CENTRALE DES
ARTS ET MANUFACTURES. IN 1840 HE BECAME INSPECTEUR GENERAL DE
LINSTRUCTION PUBLIQUE AND RETIRED FROM THIS CHARGE IN 1852 TO
OEVOTE HIMSELF EXCLUSIVELY TO TEACHING.

HIS PUBLICATIONS WERE FAMOUS FOR THEIR CLARITY OF STYLE,
SHARPMINDED VIEWS AND WELL PERFORMED EXPERIMENTS. HIS
FAMOUS BOOK "TRAITE DE LA CHALEUR ET DE SES APPLICATIONS AUX
ARTS ET AUX MANUFACTURES" (PARIS 1829) WAS DISTRIBUTED WORLD-
WIDE AND HAD BEEN TRANSLATED INTO GERMAN,

PECLET CONTINUED LECTURING UNTIL HIS DEATH DECEMBER 6, 1857 AT
PARIS,



FRANZ GRASHOF
1826 - 1893

GERMAN ENGINEER, BORN JULY 11, 1826 AT DUSSELDORF, LEFT SCHOCL
AT THE AGE OF 15 TO WORK AS A MECHANIC, AND THEN ATTENDED
TRADE SCHOOL IN HAGE AND SECONDARY SCHOOL IN DUSSELDORF,
FROM 1844 UNTIL 1847 GRASHOF STUDIED MATHEMATICS, PHYSICS AND
MACHINE DESIGN AT THE BERLIN ROYAL TECHNICAL INSTITUTE. AFTER
A VOYAGE OF NEARLY THREE YEARS WHICH TOOK HIM AS FAR AS THE
DUTCH INDIES AND AUSTRALIA HE CONTINUED HIS STUDIES AT BERLIN
IN 1852.

GRASHOF WAS ONE OF THE LEADERS IN FOUNDING THE SOCIETY OF
GERMAN ENGINEERS (VEREIN DEUTSCHER INGENIEURE, VDI) AND ASSU-
MED AN ENORMOUS LOAD AS AUTHOR, EDITOR, CORRECTOR AND
DISPATCHER. IN 1863 REDTENBACHER DIED AND GRASHOF'S NAME WAS
SO ESTEEMED THAT THE TECHNICAL UNIVERSITY OF KARLSRUHE
APPOINTED HIM TO BE SUCCESSOR AS SUPERINTENDENT OF THE ENGI-
NEERING SCHOOL. HE ALSO SERVED AS PROFESSOR OF APPLIED MECHA-
NICS AND MECHANICAL ENGINEERING AND HIS LECTURES INCLUDED
STRENGTH OF MATERIALS, HYDRAULICS AND THEORY OF HEAT, IN
ADDOITION TO GENERAL ENGINEERING.

AFTER GRASHOF'S DEATH, OCTOBER 26, 1893 AT KARLSRUHE THE
SCCIETY OF GERMAN ENGINEERS HONORED HIS MEMGCRY BY THE INSTI-
TUTION OF THE GRASHOF COMMEMORATIVE MEDAL AS THE HIGHEST
DISTINCTION THAT THE SOCIETY COULD BESTOW FOR MERIT IN THE
ENGINEERING SKILLS.



JOSEF STEFAN

1835 - 1893

AUSTRIAN PHYSICIST, WHOSE ORIGINAL CONTRIBUTIONS RANGED OVER
SEVERAL IMPORTANT FIELDS, INCLUDING THE KINETIC THECRY OF
GASES, HYDRODYNAMICS AND IN PARTICULAR, RADIATION, WAS BORN
ON MARCH 24, 1835 AT ST. PETER NEAR KLAGENFURT AND DIED ON
JANUARY 7, 1893 IN WIEN,

STEFAN WAS EDUCATED AT THE UNIVERSITY OF WIEN, RECEIVING HIS
OOCTOR OF PHILOSOPHY IN 1858, THEN BECAME PRIVATDOZENT IN
MATHEMATICAL PHYSICS, IN 1863 PROFESSOR ORDINARIUS OF PHYSICS
AND IN 1866 DIRECTOR OF THE PHYSICAL INSTITUTE. HE WAS A DISTIN-
GUISHED MEMBER OF THE ACADEMY CF SCIENCES WIEN, OF WHICH HE
WAS APPOINTED SECRETARY IN 1875. BEFORE STEFAN'S WORK, G. R.
KIRCHHOFF HAD ALREADY DESCRIBED THE PERFECT RADIATOR AS THE
"ERFECT BLACK BODY", NAMELY, ONE THAT ABSORBED ALL THE
RADIATION THAT FELL ON IT AND REFLECTED NONE, BUT EMITTED
RADIATION OF ALL WAVE LENGTHS. STEFAN SHOWED EMPIRICALLY IN
1879 THAT THE RADIATION OF SUCH A BODY WAS PROPORTIONAL TO
THE FOURTH POWER OF ITS ABSOLUTE TEMPERATURES, A RELATION-
SHIP KNOWN AS THE "STEFAN & BOLTZMANN" LAW AFTER IT HAD BEEN
DECUCED BY L. BOLTZMANN IN 1884 FROM THERMODYNAMIC CONSI-
DERATIONS.

IN THE YEAR 1891 STEFAN PUBLISHED HIS WORK ON THE FORMATICN OF
ICE IN THE POLAR SEAS, GIVING A SPECIAL SOLUTION OF THIS NON-
LINEAR CONDUCTION PROBLEM WITH PHASE CHANGE (THE MORE GENE-
RAL SOLUTION BEING DUE TO F.NEUMANN).



ERNST MACH
1838 - 1916

AUSTRIAN PHYSICIST AND PHILOSOPHER, WHOSE WORK, BOTH IN PHY-
SICS AND IN PHILOSOPHY, HAD A GREAT INFLUENCE ON 20TH-CENTURY
THOUGHT, WAS BORN ON FEBRUARY 18, 1838, AT TURAS IN MORAVIA
AND EDUCATED IN WIEN. HE WAS PROFESSOR OF PHYSICS AT GRAZ
FRCM 1864 TO 1867 AND AT PRAG FROM 1867 TO 1895, AND PROFESSOR
OF INDUCTIVE PHILOSPHY AT WIEN FROM 1895 TO 1901. HE WAS MADE A
MEMBER OF THE AUSTRIAN HOUSE OF PEERS IN 1901 AND DIED AT
MUNCHEN ON FEBRUARY 19, 1916.

MACH WAS A THOROUGHGOING POSITIVIST AND TOOK THE VIEW, WHICH
MOST SCIENTISTS NOW SHARE, THAT NO STATEMENT IS ADMISSIBLE IN
NATURAL SCIENCE UNLESS IT IS EMPIRICALLY VERIFIABLE. HIS CRITE-
RIA OF VERIFIABILITY WERE, HOWEVER EXCEPTIONALLY RIGOROUS:
THEY LED HIM NOT ONLY TO REJECT SUCH METAPHYSICAL CONCEP-
TIONS AS THAT OF THE ETHER AND THAT OF ABSOLUTE SPACE AND
TIME BUT ALSO TO OPPOSE THE INTRODUCTION OF ATOMS AND MOLE-
CULES INTO PHYSICAL THEORY. NEVERTHELESS IT WAS HIS CRITICISM
ALONG THESE LINES OF SIR ISAAC NEWTON'S SYSTEM THAT MADE THE
WAY CLEAR FOR ALBERT EINSTEIN'S THEORY OF RELATIVITY. AS A
POSITIVIST, HE REGARDED SCIENTIFIC LAWS AS PURELY DESCRIPTIVE;
AND HE HELD THAT THE CHOICE BETWEEN ALTERNATIVE HYPOTHESES
COVERING THE SAME FACTS WAS TO BE MADE ON THE GROUNDS OF
ECONOMY.

MACH'S NAME 1S ASSOCIATED WITH THE MACH NUMBER, WHICH EXPRES-
SES THE SPEED OF MATTER RELATIVE TO THE LOCAL SPEED OF SOUND.



OSBORNE REYNOLDS
1842 - 1912

ENGLISH ENGINEER AND PHYSICIST, BEST KNOWN FOR HIS WORK IN THE
FIELDS OF HYDRAULICS AND HYDRODYNAMICS, WAS BORN AT BELFAST
ON AUG. 23, 1842. GAINING EARLY WORKSHOP EXPERIENCE AND GRA-
DUATING AT QUEENS' COLLEGE CAMBRIDGE IN 1867, HE BECAME THE
FIRST PROFESSOR OF ENGINEERING IN THE OWENS COLLEGE,
MANCHESTER IN 1868. HE WAS ELECTED A FELLOW OF THE ROYAL
SOCIETY IN 1877 AND A ROYAL MEDALLIST IN 1888.

REYNOLDS' STUDIES OF CONDENSATION AND THE TRANSFER OF HEAT
BETWEEN SOLIDS AND FLUIDS BROUGHT RADICAL REVISION IN BOILER
AND CONDENSER DESIGN, WHILE HIS WORK ON TURBINE PUMPS LAID
THE FOUNDATIGN OF THEIR RAPID DEVELOPMENT. A FUNDAMENTALIST
AMONG ENGINEERS, HE FORMULATED THE THEORY OF LUBRICATION
(1886), AND IN HIS CLASSICAL PAPER ON THE LAW CF RESISTANCE IN
PARALLEL CHANNELS (1883) INVESTIGATED THE TRANSITION FROM
SMOOTH, OR LAMINAR, TO TURBULENT FLOW, LATER (1889) DEVELOPING
THE MATHEMATICAL FRAMEWORK WHICH BECAME STANDARD IN TUR-
BULENCE WORK. .

HIS NAME IS PERPETUATED IN THE "REYNOLDS NUMBER", WHICH PROVI-
DES A CRITERION FOR DYNAMIC SIMILARITY AND HENCE FOR CORRECT
MODELLING IN MANY FLUID FLOW EXPERIMENTS.

AMGNG HIS OTHER WORK WAS THE EXPLANATION OF THE RADIOMETER
AND AN EARLY ABSOLUTE DETERMINATION GF THE MECHANICAL EGUI-
VALENT OF HEAT. REYNCLDS RETIRED IN 1905 AND DIED AT WATCHET,
SOMERSET, ON FEB. 21, 1912.



LORD RAYLEIGH
1842 - 1919

BRITISH PHYSICIST, WHO WAS AWARDED THE NOBEL PRIZE FOR PHYSICS
IN 1904 FOR HIS DISCOVERY (1894) OF THE INERT ELEMENTARY GAS
ARGON, IN COLLABORATION WITH SIR WILLIAM RAMSAY, WAS BORN
NEAR MALDON, ESSEX, ON NOV. 12, 1842, AND EDUCATED AT TRINITY
COLLEGE, CAMBRIDGE, WHERE HE GRADUATED SENIOR WRANGLER
(1865). AS SUCCESSOR TO JAMES CLERK MAXWELL HE WAS HEAD OF THE
CAVENDISH LABORATY AT CAMBRIDGE FROM 1879 TO 1884, AND IN 1887
HE BECAME PROFESSOR OF NATURAL PHILOSOPHY IN THE ROYAL
INSTITUTION OF GREAT BRITAIN. ELECTED (1873) A FELLOW OF THE
ROYAL SOCIETY, HE WAS PRESIDENT FROM 1905 TO 1908.

HIS RESEARCH ALMOST COVERED THE ENTIRE FIELD OF PHYSICS, IN-
CLUDING SCUND, WAVE THEORY, OPTICS, COLOUR VISION, ELECTRODY-
NAMICS, ELECTROMAGNETISM, THE SCATTERING OF LIGHT, HYDRO-
DYNAMICS, THE FLOW OF LIQUIDS, CAPILLARITY, VISCOSITY, THE DENSI-
TY OF GASES, PHOTGGRAPHY AND ELASTICITY, AS WELL AS ELECTRI-
CAL MEASUREMENTS AND STANDARDS. HIS RESEARCH ON SOUND WAS
EMBODIED IN HIS "THEORY OF SOUND", AND HIS OTHER EXTENSIVE
STUDIES IN PHYSICS APPEARED IN HIS "SCIENTIFIC PAPERS", RAYLEIGH
DIED ON JUNE 30, 1919 AT WITHAM, ESSEX.



LEO GRAETZ
1856 - 1941

GERMAN PHYSICIST, BCRN AT BRESLAU ON SEPTEMBER 26, 1856, STU-
DIED MATHEMATICS AND PHYSICS AT BRESLAU, BERLIN AND STRASS-
BURG. IN 1881 HE BECAME ASSISTANT TO A. KUNDT AT STRASSBURG
AND IN 1883 HE WENT TO THE UNIVERSITY OF MUNCHEN, WHERE HE
BECAME PROFESSOR IN 1908 AND OCCUPIED THE SECOND CHAIR FOR
PHYSICS PARALLEL TO ROENTGEN.

HIS SCIENTIFIC WORK WAS FIRST CONCERNED WITH THE FIELDS OF
HEAT CONDUCTION, RADIATION, FRICTION AND ELASTICITY AND AFTER
1890 WITH PROBLEMS OF ELECTROMAGNETIC WAVES AND CATHODE
RAYS. :

GRAETZ WAS A PROLIFIC TECHNICAL WRITER, WITH 23 EDITIONS OF HIS
“ELECTRICITY AND ITS APPLICATIONS" AND A FIVE VOLUME WORK
"HANDBOGK OF ELECTRICITY AND MAGNETISM", WHICH CONTRIBUTED
TO THE WIDE DISSEMINATION OF KNOWLEOGE IN ELECTRICITY, WHICH
AT THAT TIME WAS IN ITS INFANCY. HE DIED IN MUNCHEN ON
NOVEMBER 12, 1941.
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SIR THOMAS EDWARD STANTON

1865 - 1931

BRITISH ENGINEER, BORN AT ATHERSTONE IN WARWICKSHIRE ON DE-
CEMBER 12, 1865. IN 1888 HE ENTERED OWENS COLLEGE, MANCHESTER,
AND FOLLOWED THE ENGINEERING COURSE IN THE WHITWORTH LABO-
RATCRY UNDER OSBORNE REYNOLDS. AFTER TAKING THE DEGREE OF
B.SC. IN 1891 AT THE VICTORIA UNIVERSITY, WITH FIRST-CLASS
HONOURS, HE CONTINUED TO WORK IN REYNOLDS' LABORATORY, AT
FIRST AS JUNIOR AND LATER AS SENIOR DEMONSTRATER, UNTIL 1896.
FROM 1892 TO 1896 HE WAS ALSO RESIDENT TUTOR IN MATHEMATICS
AND ENGINEERING AT THE HULME HALL OF RESIDENCE, MANCHESTER.
IN JUNE, 1896, STANTON OBTAINED A POST AS SENIOR ASSISTANT
LECTURER IN ENGINEERING AT UNIVERSITY COLLEGE, LIVERPOOL,
UNDER PROFESSOR HELE-SHAW. IN DECEMBER, 1899, HE WENT FROM
LIVERPOOL TO BRISTOL UNIVERSITY COLLEGE AS PROFESSOR OF ENGI-
NEERING.

IN JULY, 1901, HE WAS OFFERED THE POSITION OF SUPERINTENCENT OF
THE ENGINEERING DEPARTMENT OF THE NATICNAL PHYSICAL LABO-
RATORY IN BRISTOL. THIS POST HE CONTINUED TO HOLD UNTIL HIS
RETIREMENT FROM OFFICIAL DUTIES IN DECEMBER, 1938, AT THE AGE
OF 65, ONE YEAR BEFORE FIS DEATH.

STANTON'S MAIN FIELD OF INTEREST WAS FLUID FLOW AND FRICTION,
AND THE RELATED PROBLEM OF HEAT TRANSMISSION. FROM 1902 TO
1907 HE EXCUTED A LARGE RESEARCH PROGRAM CONCERNING WIND
FORCES ON STRUCTURES, SUCH AS BRIDGES AND ROOFS. AFTER 1908,
THE YEAR WHEN THE WRIGHT BROTHERS MADE THEIR FIRST AERO-
PLANE FLIGHTS IN EURCPE, STANTON DEVOTED TO PROBLEMS OF AERO-
PLANE AND AIRSHIP DESIGN AND THE DISSIPATION OF HEAT FROM AIR-
COOLED ENGINES.
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LUDWIG PRANDTL
1875 - 1953

GERMAN PHYSICIST FAMOUS FOR HIS WORK IN AERONAUTICS, WAS
BORN AT FREISING, BAVARIA, ON FEB. 4, 1875. HE QUALIFIED AT
MUNCHEN IN 1900 WITH A THESIS ON ELASTIC STABILITY, AND WAS
PROFESSOR OF APPLIED MECHANICS AT GUTTINGEN FROM 1904 UNTIL
HIS DEATH THERE CON AUG. 15, 1953. IN 1925 HE BECAME DIRECTOR OF
THE KAISER WILHELM INSTITUTE FOR FLUID MECHANICS. HIS
DISCOVERY (1904) OF THE "BOUNDARY LAYER" WHICH ADJOINS THE
SURFACE OF A BODY MOVING IN A FLUID LED TO AN UNDERSTANDING
OF SKIN FRICTION DRAG AND OF THE WAY IN WHICH STREAMLINING
REDUCES THE DRAG OF AIRPLANE WINGS AND OTHER MOVING BODIES.
HIS WORK ON WING THEORY, PUBLISHED IN 1918 - 1919, WHICH
FOLLOWED THAT OF F. W. LANCHESTER (1502 - 1907) BUT WAS CARRIED
CUT INDEPENDENTLY, ELUCIDATED THE FLOW OVER AIRPLANE WINGS
OF FINITE SPAN.

PRANDTL. MADE DECISIVE ADVANCES IN BOUNDARY LAYER AND WING
THEORIES, AND HIS WORK BECAME THE BASIC MATERIAL OF AERONAU-
TICS. HE ALSO MADE IMPORTANT CONTRIBUTIONS TO THE THEORIES OF
SUPERSONIC FLOW AND OF TURBULENCE, BESIDES CONTRIBUTING
MUCH TO THE DEVELCPMENT OF WIND TUNNELS AND OTHER AERODY-
NAMIC EQUIPMENT. IN ADDITION, HE DEVISED THE SOAP-FILM ANALCGY
FOR THE TORSION OF NONCIRCULAR SECTIONS AND WROTE ON THE
THEORY OF PLASTICITY AND OF METEORCLOGY.
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MAX JAKOSB
1879 -~ 1955

GERMAN PHYSICIST, BORN JULY 20, 1879 IN LUDWIGSHAFEN, STUDIED
ELECTRICAL ENGINEERING AT THE TECHNICAL UNNERSITY OF MUN-
CHEN WHERE HE GRADUATED IN 1903. FROM 1903 UNTIL 1906 HE WAS AN
ASSISTANT TO O. KNOBLAUCH AT THE LABORATCRY FOR TECHNICAL
PHYSICS. AFTER WORKING IN THE ELECTRICAL INDUSTRY JAKOS JOI-
NED THE “PHYSIKALISCH-TECHNISCHE REICHSANSTALT" AT BERLIN-
CHARLOTTENSURG IN 1910, WHERE HE STARTED HIS CAREER IN THER-
MODYNAMICS AND HEAT TRANSFER. HE CONDUCTED A LARGE AMOUNT
OF IMPORTANT WORKS IN THESE FIELDS, COVERING SUCH AREAS AS
STEAM AND AIR AT HIGH PRESSURE, DEVICES FOR MEASURING THER-
MAL CONDUCTIVITY, THE MECHANISMS OF BOILING AND CONDENSA-
TION, FLOW IN PIPES AND NOZZLES, AND OTHERS.

IN 1936 HE EMIGRATED TO THE UNITED STATES, WHERE HE BECAME A
RESEARCH PROFESSOR AT THE ILLINOIS INSTITUTE OF TECHNOLOGY
AND CONSULTANT IN HEAT TRANSFER FOR THE ARMOUR RESEARCH
FOUNDATION, IN 1952, THREE YEARS BEFORE HIS SUDDEN DEATH, HE
WAS AWARDED THE WORCHESTER REED WARNER MEDAL BY THE AME-
RICAN SOCIETY OF MECHANICAL ENGINEERS.

HIS LONG YEARS OF RESEARCH RESULTED IN SIGNIFICANT CONTRIBU-
TIONS TO THE LITERATURE OF THE PROFESSION; NEARLY 500 800KS,
ARTICLES, REVIEWS AND DISCUSSIONS HAVE BEEN PUBLISHED.
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WILHELM NUSSELT
1882 - 1957

GERMAN ENGINEER, BORN NOVEMBER 25, 1882 AT NURNBERG, STUDIED
MACHINERY AT THE TECHNICAL UNIVERSITIES OF BERLIN-CHAR-
LOTTENBURG AND MUNCHEN WHERE HE GRADUATED IN 1504 AND
CONDUCTED ADVANCED STUDIES IN MATHEMATICS AND PHYSICS. HE
BECAME AN ASSISTANT TO O. KNOBLAUCH AT THE LABORATORY FOR
TECHNICAL PHYSICS IN MUNCHEN AND COMPLETED HIS DOCTORAL
THESIS ON THE CONDUCTIVITY OF INSULATING MATERIALS IN 1907,
USING THE "NUSSELT SPHERE®" FOR HIS EXPERIMENTS. FROM 1907 TO
1909 HE WORKED AS AN ASSISTANT OF MOLLIER IN DRESDEN, GUALIFY-
ING HIMSELF FOR A PROFESSORSHIP WITH A WORK ON HEAT AND
MOMENTUM TRANSFER IN TUBES.

IN 1915 NUSSELT PUBLISHED HIS PIONEER PAPER: “THE BASIC LAWS OF
HEAT TRANSFER” IN WHICH HE FIRST PROPQSED THE DIMENSIONLESS
GROUPS NOW KNOWN AS THE PRINCIPAL PARAMETERS IN THE SIMILA-
RITY THEORY OF HEAT TRANSFER. OTHER FAMCUS WORKS WERE CON-
CERNED WITH THE FILM CONDENSATION OF STEAM ON VERTICAL SUR-
FACES, THE COMBUSTION OF PULVERIZED COAL AND THE ANALOGY
BETWEEN HEAT AND MASS TRANSFER IN EVAPORATION. AMONG THE
PRIMARILY MATHEMATICAL WORKS OF NUSSELT, THE WELL KNOWN
SCLUTIONS FOR LAMINAR HEAT TRANSFER IN THE ENTRANCE REGION
OF TUBES, FOR HEAT EXCHANGE IN CROSS-FLOW AND THE BASIC
THEORY OF REGENERATORS SHOULD BE MENTIONED.

NUSSELT WAS PROFESSOR AT THE TECHNICAL UNIVERSITIES OF KARLS-
RUHE FROM 1920 TO 1925 AND AT MUNCHEN FROM 1925 UNTIL HIS
RETIREMENT IN 1952. HE WAS AWARDED THE GAUSS-MEDAL AND THE
GRASHOF COMMEMORATIVE MEDAL. NUSSELT DIED IN MUNCHEN ON
SEPTEMBER 1, 1957.



ERNST SCHMIDT
1392 - 1975

GERMAN SCIENTIST AND PIONEER IN THE FIELD OF ENGINEERING THER-
MODYNAMICS, ESPECIALLY IN HEAT AND MASS TRANSFER, WAS BORN
ON FEB. 11, 1892 AT VOGELSEN, NEAR LUNEBURG. HE STUDIED CIVIL
AND ELECTRICAL ENGINEERING AT DRESDEN AND MUNCHEN, AND
JOINED THE LABORATORY FOR APPLIED PHYSICS AT THE TECHNICAL
UNIVERSITY, MUNCHEN, IN 1919, WHICH WAS THEN UNDER THE DIREC-
TION OF OSCAR KNOBLAUCH. ONE OF HIS EARLY RESEARCH EFFCRTS
THERE WAS A CAREFUL MEASUREMENT OF THE RADIATION PROPERTIES
OF SOLIDS, WHICH CAUSED HIM TO PROPOSE AND DEVELOP THE USE CF
ALUMINIUM FOIL AS AN EFFECTIVE RADIATION SHIELC.

IN 1925 HE RECEIVED A CALL TO COME AS PROFESSOR AND DIRECTOR
OF THE ENGINEERING LABORATORY TO THE TECHNICAL UNIVERSITY,
DANZIG. HERE HE PUBLISHED PAPERS ON THE NOW WFLL KNOWN
GRAPHICAL DIFFERENCE METHOD FOR UNSTEADY HEAT CONDUCTICN,
AND ON THE SCHLIEREN AND SHADOW METHOD TO MAKE THERIAL
BOUNDARIES VISIBLE AND TO OBTAIN LOCAL HEAT-TRANSFER CCEFFI-
CIENTS. HE WAS THE FIRST TO MEASURE THE VELOCITY AND TEMPERA-
TURE FIELD IN A FREE CONVECTION BOUNDARY LAYER AMND THE
LARGE HEAT-TRANSFER COEFFICIENTS OCCURRING IN DROPLET CON-
DENSATICON. A PAPER POINTING CUT THE ANALOGY BETWEEN HEAT AND
MASS TRANSFER CAUSED THE DIMENSIONLESS QUANTITY INVOLVED TO
B8E CALLED "SCHMIDT NUMBER".

N 1937 HE BECAME DIRECTOR OF THE INSTITUTE FOR PROPULSICN OF
THE NEWLY FOUNDED AERONAUTICAL RESEARCH ESTABLISHMENT AT
BRAUNSCHWEIG AND PROFESSOR AT THE UNIVERSITY THERE. IN 1952
SCHMIDT OCCUPIED THE CHAIR FOR THERMODYNAMICS AT THE TECH-
NICAL UNIVERSITY OF MUNCHEN WHICH BEFORE HIM HAD BEEN HELD
BY NUSSELT. BEING STRONGLY INVOLVED IN THE DEVELOPMENT OF THE
INTERNATICNAL STEAM TABLES, SCHMIDT CONTINUED HIS SCIENTIFIC
ACTIVITY AFTER HIS RETIREMENT (1961) UNTIL HIS DEATH IN 1975.

IN RECOGNITION OF HIS WORK, HE HAD RECEIVED THE LUDWIG
PRANDTL' RING, THE MAX JACOB AWARD AND THE GRASHOF COMME-
MORATIVE MEDAL.
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THOMAS KILGORE SHERWOOQOD
1903 - 1976

SHERWOOD, BORN IN COLUMBUS, CHIO, JULY 25, 1903, WAS ONE OF
AMERICA'S GREAT CHEMICAL ENGINEERS; HIS ENERGY, RESEARCH CON-
TRIBUTIONS, APPLIED ENGINEERING ACHIEVEMENTS, AND INFLUENCE
ON CHEMICAL ENGINEERING EDUCATION WERE PRODIGIOUS.

SHERWOOD CAME TO M. L T. IN 1923 FOR GRADUATE WORK IN THE
CHEMICAL ENGINEERING DEPARTMENT AND COMPLETED HIS DOCTO-
RAL THESIS UNDER WARREN K. LEWIS, ENTITELED "THE MECHANISM GF
THE DRYING OF SOLIDS® IN 1929. FROM 1930 TO 1969 HE WAS PROFESSOR
AT M. L. T. CONTRIBUTING DECISIVELY TO THE STANDARDS OF EXCEL-
LENCE OF THIS FAMOUS INSTITUTION.

SHERWOOD'S PRIMARY RESEARCH AREA WAS MASS TRANSFER AND ITS
INTERACTION WITH FLOW AND WITH CHEMICAL REACTION AND IN-
DUSTRIAL PROCESS OPERATIONS IN WHICH THOSE PHENOMENA PLAYED
AN IMPORTANT PART. HIS RAPID RISE TO THE POSITION OF WORLD
AUTHORITY IN THE FIELD OF MASS TRANSFER WAS ACCELERATED BY
THE APPEARANCE OF HIS BOOK, "ABSORPTION AND EXTRACTION®, THE
FIRST SIGNIFICANT TEXT IN THIS AREA, PUBLISHED IN 1937. COMPLE-
TELY REWRITTEN, WITH PIGFCRD AND WILKE IN 1974 UNDER THE TITLE
"MASS TRANSFER", THE BOOK HAS HAD ENORMOUS INFLUENCE. THE
WORLDWIDE USE OF THE SHERWOGCD NUMBER IS A MEMORIAL TO THAT
EFFORT.

IN ADDITION TO THREE HONORARY DOCTORATES MANY AWARDS WERE
BESTOWED ON SHERWOGCD, SUCH AS THE U.S. MEDAL FOR MERIT IN 1948
AND THE LEWIS AWARD IN 1972. HE DIED ON JANUARY 14, 1976.
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ALLANPHILIP COLBURN
1904 - 1955

AMERICAN ENGINEER, BORN IN MADISON, WISCONSIN, ON JUNE 8, 1904
GRADUATED FROM THE UNIVERSITY OF WISCONSIN IN CHEMICAL
ENGINEERING WITH HIGH HONORS IN 1926 AND WAS AWARDED AN
ENGINEERING FELLOWSHIP FOR GRADUATE STUDIES. HE RECEIVED HIS
MASTER OF SCIENCE IN 1927 AND HIS PH. D. IN 1929.

HIS RESEARCH WAS ON CONDENSATICN OF WATER VAPOR FROM SA-
TURATED AIR STREAMS, A TOPIC THAT IN ITS BROADER ASPECTS
INTERESTED HIM TO THE END OF HIS LIFE. HE BROUGHT TOGETHER FOR
THE FIRST TIME IN AMERICAN ENGINEERING WORK THE FUNDAMENTALS
OF MOMENTUM, HEAT AND MASS TRANSFER ALONG WITH THERMODY-
NAMIC PRINCIPLES TO DEAL WITH THIS COMPLEX PROBLEM.

ALTHOUGH NOT KNOWN FORMALLY, PERHAPS, AS A DIMENSIONLESS
PARAMETER, THE EMPIRICAL COLBURN J-FACTOR IS INDEED AN OPE-
RATIONAL ONE.

CCLBURN JOINED THE CHEMICAL ENGINEERING DEPARTMENT AT THE
UNIVERSITY, OF DELAWARE IN 1938. HE WAS APPOINTED AS ASSISTANT
TO THE PRESIDENT OF THE UNIVERSITY IN 1947, ACTING PRESIDENT IN
1950 AND PROVOST AND COORDINATOR OF SCIENTIFIC RESEARCH UNTIL
HIS DEATH IN 1955,
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