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hishouse,14 IndiaStreet, is thebirthplaceof James
ClerkMaxwell. Itwasacquiredby theFoundation in
1993havingpreviouslybeenprivatelyowned.The

costof refurbishmentwasmetbygrantsand loans, someof
themconditionalonbringing the interior as closeaspossi-
ble to thatof the lateGeorgianera,whenthe family lived
here. James’s father, JohnClerkMaxwell, had inherited the
estateofGlenlair inGalloway insouthwestScotlandand
dividedhis timebetweenGlenlair and this town-house.
Jameswasbornhere inEdinburghon13 June1831andthe
ClerkMaxwell familymovedback toGlenlairpermanently
whenJameswas twoyearsold.

HismotherdiedwhenJameswasonlyeightyearsoldand, twoyears later,he returned to
Edinburgh toattendschool at theEdinburghAcademystayingwithhis father’s sister
IsabellaWedderburn (neéClerk) atherhomeat31HeriotRow, roundthecorner fromIndia
Street. Jameswentonto studyat theUniversityofEdinburghduring theyears 1847-1850.
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JamesClerkMaxwell as a child.

14 India Street, Edinburgh, EH3 6EZ
The birthplace in 1831 of James Clerk Maxwell.

Tel +44 (0) 131 343 1036 www.clerkmaxwellfoundation.org
Scottish Charity: SC 015003

Glenlair inMaxwell’s time, before the 1920’s fire

This room,originally theMaxwell’sdining
room, isoneof thebest refurbished
Georgian rooms inEdinburgh.Thedécor
is characteristically subduedwithmost
of thecolourprovidedbycarpetand
curtains.Theoriginal structureof the room,
includingcornices,has survivedalthough
thechandelier is a recent replacement.
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With theexceptionofProfessorTait,
theportraits at eye level areof the
family.Theoneabove the fireplace is a
copyofanoriginalportrait (of James
ClerkMaxwell) byLowesDickinson in
TrinityCollege,Cambridge (Maxwell’s
College).Between it and thewindowis
aportrait of James’ father, JohnClerk
Maxwell. This is againacopy, the
originalbeing in thehabitablepartof the
fire-damagedPenicuikHouse,homeof
the ‘ClerksofPenicuik’. Thepresent (11th)
Baronet isSirRobertMaxwellClerk.

Facing JamesandJohnareportraits ofMaxwell’suncles,Robert andJohn,his aunt Jane
onhismother’s sideandhismotherFrancesCay; theoldergirl in theportraitnearest to the
door.Theseportraitsweredoneby theirmother,Elizabeth,whose selfportrait isbetween
thewindows.Facing thewindowsacross the roomis theportrait ofherhusband,Robert
HodshonCay, Judgeof theHighCourtofAdmiralty.This is a copyof theoriginalby the
famousScottishportraitpainterSirHenryRaeburn.

Theexception is theportrait to the left of the fireplace, anoriginal ofMaxwell’s lifelong
friendandscientific colleaguePeterGuthrieTait,whowaspreferred toMaxwellwhen
thechairofNaturalPhilosophyatTheUniversityofEdinburghwas filled in1860.Maxwell
andTaitwerebothborn in1831andattended the sameschool, theEdinburghAcademy
(aquarterof amiledownthehill fromIndiaStreet), but indifferentyears,Maxwellbeing
oneyearaheadofTait.

Theposters andequipmentat the lower level represent someofMaxwell’s achievements
anddevelopments fromthem.ThenarrativebeginsbelowTait, going to the right round
the room.

The first is a scene fromthe layingof anearly transatlantic cable,whoseconstruction
requiredbestquality copperasmeasuredby thevalueof its electrical conductivity.

This links to the second, thedeterminationof theunitof electrical resistance, theohm.
Theoriginal of theportrait ofMaxwellwithhis resistanceapparatus is at theheadquarters
of the InstitutionofEngineeringandTechnology (IET) inLondon, incorporating the
InstitutionofElectricalEngineers (IEE).

Moving into theWedderburn’s at 31HeriotRow, in 1841,
to attend school andUniversity
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The fireplace isoccupiedbyaposter
froma14 IndiaStreet symposium,
held soonafter thecompletionof the
building restoration.Theposterson
either sideofMaxwell’sportrait list
Maxwell’s achievementsand legacy
andprovidea timeline for the
developmentof radio.

Finally, there is aposter summarising
the first full colourprojected image,
famouslydemonstratedbyMaxwell
in 1861at theRoyal Institution inLondon.
Heachieved thisbymaking threeblack
andwhitephotographicplateswhich
werephotographed throughred, greenandblue filters respectively.He thenused three
magic lanterns to superimpose these threeblackandwhite images, eachprojected
through the samered,greenandblue filters, toproduce theabove first colour image
of the ‘tartan ribbon’.

Thismajor technical achievement, theproductionof colour imageswith threecolour
filters, iswidelyused today inprintingandcolour imagecapture (indigital still andvideo
cameras), in televisionsandcomputer screens.Hismost significant contribution, as
regardedbyelectrical engineers,was indefining theequationsgoverningelectromagnetics
(‘Maxwell’sEquations’), forming the foundationof today’s radar,navigation (Global
PositioningSystem,GPS), radiocommunication, andmanyother systems.

Maxwell’s first colourphotographof the ‘tartan ribbon’

Extract fromMaxwell’s Phil. Trans. Roy. Soc. London,Vol. CLV, 1865paper



James Clerk Maxwell Foundation

Inhis famous1865paper,Maxwelldefined
electromagnetics in termsof20equations,
ofwhich13maybe regardedas thebasis
for thenowfamiliarHeaviside-Lorentz form:

When, in 1873,hepublishedhisbook“Treatise
onElectricityandMagnetism”,Maxwell
managed tocompresshis20original equations
toeightbyusing thequaternionspromoted
byhis school friendProfessorTait. Indoing so
headdedonemore importantequation,

,whichwas theprecursor
of theLorentz force.

Maxwell’s equations, as displayedbelowhis Edinburgh statue.

Maxwell, courtesy of TrinityCollegeCambridge

While thiswasagreat step forward,quaternions
proved tobe less thanpopular.OliverHeaviside,
whowasakeenproponentofMaxwell’s theory,
sawtheneed to restate theequationsandso in
1885, just a fewyearsafterMaxwell’sdeath,
hedeveloped thenowfamiliarvector form,
simplifying someof themin theprocess.
However, thiswasnotquite theendof the story,
for in theopeningyearsof the20thcentury
Lorentzgave theequationsamicroscopicbasis,
highlighting the fourequationson the statue,
togetherwith theLorentz force, ,
as the fundamental equationsof electrodynamics.
The final touchwasdue to J.WillardGibbs, for it
ishisnotation thatwegenerallyuse today.The
publicationofhis 1902bookon“VectorAnalysis”
eventually led toHeaviside’s ‘div’ and ‘curl’ being
replacedbyGibbs’ and ,but inall other
respects the fourequationsweseeonthe statue
are thedirect result ofHeaviside’s tribute to
Maxwell.
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Nextare shownthebasicsof
thedesignof theMaxwell’s
apparatus tomeasure the ratioof
electromagnetic toelectrostatic
unitsof electrical charge.
Maxwell showedmathematically
that thenumerical valueof this
ratiowasequal to the speedof
electromagneticwaves.Maxwell
recognised that the speedof
electromagneticwaveswasalso
equal to the speedof light.
ThusMaxwell stated inhis 1865
paper“…itseemswehavestrong
reasontoconcludethat light itself
(includingradiantheatand
otherradiations ifany) isan
electromagneticdisturbancein
theformofwavespropagated…
accordingtheelectromagnetic
laws”.Thiswas themost
stunningconclusionof 19th
century theoreticalphysics.

Maxwell’s famouspaper (Phil. Trans. Roy. Soc. London,Vol. CLV, 1865)

In frontarea slideprojectorofdesignnot toomanyyears later thanMaxwell’s 1861
magic lanterns, a replicaofpartof thebalancearmofMaxwell’s apparatus tomeasure
the ratioof electrical andmagneticunits anda replicaofMaxwell’s colourboxwhich
heused toanalyseandsynthesise light colours tounderpinhisobservationsoncolour
mixingandcolourperception.The replicaswereproduced in theCavendishLaboratory,
Cambridge.

Thedisplaycabinet contains itemswhichareuniqueorvery rare.These include
Maxwell’s threeblackandwhitemagic lanternslides,whichMaxwellused tomake the
first colourprojectionandalsohismedals.A fewpages, on loan fromTheEdinburgh
Academy,displayhisworkonrollingcurvesonwhichhebasedhis secondscientific
paper“TheTheoryofRollingCurves”writtenatage 17,whileatuniversity.
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Thecopyofhis 1865paper,“Adynamical theoryof theelectromagnetic field”,where
marked in themargin, showshis speculation thatelectromagneticwaveswouldembrace
not just lightandradiantheat (i.e.near infra-red light)but “other radiations, if any”,
pointing to thewholeelectromagnetic spectrum. It also includesa fewlinesdownthe
pageanacknowledgement toMichaelFaradaywho first speculated, in 1846, that light
wasanelectromagneticwaveandwhosepioneering researches inspiredMaxwell. The
Faraday themecontinueswith,ondisplay, the IEEFaradayMedal awarded in2004 toone
ofourTrustees,PeterGrant.ProfessorTait’s schoolmedals, gifted to theFoundationby
hisgreatgrandsonMurrayTait, showthatTaitwas topofhis class (dux) throughouthis
school careerat theEdinburghAcademy.

Moving fromthewindows to theentrancedoor, on theoppositewall belowAunt Jane’s
portrait, areherownpaintingsof a roominherhouseclosebyat6GreatStuartStreet.
Thedivided roomhas itspartitiondrawnbackandMaxwell is shownsittingatoneof
Aunt Jane’s tables in theactual chair (since re-upholstered inawavemotif) on the floor
in front.

Belowthepaintings is adisplayofwireless receiverson loan fromtheMuseumof
Communication, inBurntisland inFife.These link to the laterposter ‘Maxwell to
Marconi’, see library,whichcommemorates thecentenaryof the first cross-channel
wireless signal in 1899 followedby the first transatlantic signal in 1901.

Photomontage from
Marconi’swireless
telegraphy station,
Wellfleet, CapeCod,USA.
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Thepicturesabove showthe former
Marconi installationatCapeCod,USA.
HereMarconibuilt on thepioneering
workofMaxwell to constructhis first
wireless telegraphystationand, in
particular,hedesigned the important
200mdiameter conical antennawhich
coupled the transmitter into radio
transmissions. In 1903President
TheodoreRoosevelt senthis famous
Morsecodedmessage toKingEdwardVII
usinga20,000Vcondenser-based
spark transmitter,poweredbya45hp
generator.

Betweenthewireless apparatusand theentrancedoor is a suiteofposters tellingpart
of thehistoryofwireless communicationat sea.The receivers aredisplayedonthebase
of abookcasegiftedby theCavendishLaboratory togetherwith thewritingdeskbelow
theRobertHodshonCayportrait.Both itemshadbeen in the firstCavendishLaboratory,
designedbyMaxwellwhenhecameoutof retirement to return toCambridgeas its
firstdirectorandProfessorofExperimentalPhysics from1871–1879.

By theentrancedoor is aposterdisplaying thecomplete rangeof theelectromagnetic
spectrumandrepresentativeapplications.Thevast rangeof this spectrumattests to the
prescient 1865commentbyMaxwell“…radiantheat (andotherradiations, ifany)…”.

Our sister charity, theClerkMaxwellCancerResearchFund,actively supports theuse
of electromagnetic radiations in the treatmentof cancer.Maxwelldied fromstomach
cancerat theearlyageof48,hismotherdied fromthesame illnessandat the sameage.

JCMandhis cousin Jemimapaddling inwashtubs on the riverUrr

The library, on theground floorat thebackof thehouseoverlooking thegarden,hasa
displayof remarkablewatercoloursbyMaxwell’s cousin JemimaWedderburn,daughter
ofMaxwell’s aunt, Isabella, onhis father’s side.Thewatercolours,by Jemimawhile still
inher teens, are snapshotsof theClerkMaxwell family life.They includeoneofMaxwell
arrivingon18November 1841at31HeriotRowprior to starting school, seeearlierphoto.
Thiswas severalweeks into termandMaxwell’s intendedclasswas full,which iswhyhe
wasmoved to theclass aboveandsonever competedat schoolwithTait,whowas (thus)
topofhis class throughout.

Library
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Themainpaintingsdisplayed in the libraryare:

• A first familyplay featuring JCMandtheWedderburnchildren–around9Oct 1843,

• Asecond familyplay featuring JCMandtheWedderburnchildren–around9Oct 1843,

• JCMandhis fatherarrivingbyhorsedrawncoachat31HeriotRow, to staywith the
Wedderburn’swhenreturning toEdinburgh to studyatTheAcademy–18Nov1841,

• Wedderburn’s arrivingatGlenlairbynight–13Oct 1841,

• JCMandhis fatheratNewtonenroute toGlenlair– 15November 1841,

• Drawingofaboatapproachingapier–11 June1840,

• Peopleonhorseback–possibly JCMleadingahorse,

• JCMandhis cousin Jemimapaddling inwashtubsonthe riverUrr–Sept 1843,
seepreviouspage,

• JCMandhis fatherathighlandcattle show–21August 1842,

• Familypicnicon the shore,Roshven,Lochailort, ProfessorBlackburn’shome
–18Sep1851.

RestoredporchatGlenlair today

Onthewall opposite thewindowis
anelectronicdisplaywhichprovides
a slide showofkeyhighlights from
Maxwell’s life including two
Jemimapaintings,Maxwell’s
publications, thecoloured tartan
ribbonandbonnet,Marconi’sUS
CapeCodradio transmissionstation,
the restoredporchatGlenlair, the
Edinburghstatueetc.Belowthis are
twoposters the ‘Beginningsof
Wireless’,whichchartwireless
developments fromMaxwell
throughMarconion to the start of
broadcast in the1920’s, andasecond
onehighlighting themany impacts
ofMaxwell’swork.
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Theentrancehasbeencarefully restoredwith
thehall containing threecommemorative
features.ThebustofMaxwell (byPilkington
Jackson) is a copyof theoneoriginallyat
MarischalCollegeAberdeen,whereMaxwell
hadhis firstprofessorial appointment
(1856-1860).Above the settle is theplaque
commemorating theopening, in 1993,of 14
IndiaStreet as thehomeof the JamesClerk
MaxwellFoundation.Ontheoppositewall is
the ‘Milestone inElectricalEngineering
andComputing’plaqueof theAmerican
InstituteofElectrical andElectronics
Engineers (IEEE).This commemorates
Maxwell’s electromagnetic theory. It is one
of three identicalplaques, theother twobeing
in the restoredentranceporchofGlenlair
House, seeaboveand inKing’sCollege,
LondonwhereMaxwellwasProfessor
ofNaturalPhilosophy from1860 to1865.

Theengravingson the staircasewalls are from
theHerschelCollectionpurchasedby the
Foundation’sFounder,ProfessorSydneyRoss.
Theysample thehistoryof scienceand
mathematics fromCopernicusonwards,
arrivingatMaxwell’s contemporariesMichael
FaradayandLordKelvinnear the landing.
There is thepaintingofMaxwell andhiswife
Katherineand, inevitably, theirdogToby.
Continuingupstairs, sketchesand
photographs (variousdonors) include the
Maxwellians (GFFitzgerald,SirOliverLodge
andOliverHeaviside),HeinrichHertzand,
significantly,AlbertEinstein.

Statue inGeorgeStreet, Edinburgh, by the sculptor,
Alexander Stoddart

Hall and
Staircase



James Clerk Maxwell Foundation

Thiswas thebedroomwhere JamesClerkMaxwellwasborn,nowamultipurpose
receptionarea for theDrawingRoombeyondthepartition.Above the fireplace is a
portrait ofSydneyRoss.To the rightof the fireplace is anexampleof a laterworkby
Jemima, followinghermarriage toHughBlackburn,ProfessorofMathematics
atGlasgowUniversity.

Motorola Room

This, originally theDrawingRoom, isnowalsomultipurposeandused for receptions,
seminarsandother functions.Echoing theepigramontheplaque in theHall is aLatin
epigrambythe late JohnMPaxton,brotherofTrusteeRolandPaxton.The translation
readsas:

Fromthishouseofhisbirth,
hisnameisnowwidespread
–across theentire terrestrialglobe
andeventothestars.

ThepaintingbyLucindaMackayabove the fireplace isof anearneighbour,ProfessorPeter
Higgs,whose research led to theongoing search, in theLargeHadronCollideratCERNin
Geneva, for the ‘Higgsboson’.

Thewhiteboardsandprojectionequipment (21st century)were installedby the first
tenant, the InternationalCentre forMathematical Sciences.TheCentrewas so successful
that it outgrewthebuildingandnowoccupies the formere-Sciencebuilding inSouth
CollegeStreet, adjacent toEdinburghUniversity’sOldCollegeontheedgeof the
OldTown.Thepresent tenant, occupying the top floor, is thehumanresources company
GravitateHR.

Lecture Room
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1 Documentson theFoundation’swebsite, see,
http://www.clerkmaxwellfoundation.org/html/html/further_documents.html

2 MahonB,“TheManWhoChangedEverything: theLifeof JamesClerkMaxwell”
JohnWiley&Sons, 2003.

3 Tolstoy I,“JamesClerkMaxwell,aBiography”,Canongate,Edinburgh, 1981.

4 EverittCWF,“JamesClerkMaxwell,PhysicistandNaturalPhilosopher”,
CharlesScribner’sSons,NewYork, 1974.

5 Campbell LandGarnettW,“TheLifeof JamesClerkMaxwell”,Macmillan,London, 1882.
(JamesRautiohasput theabovecomplete textonhis company’swebsite,
SonnetSoftware, seewww.sonnetsoftware.com/bio/maxbio.pdf

6 TheUniversityofToronto, givesaccess to thecollectionofMaxwell’spapers
byWDNiven (ed.) “TheScientificPapersof JamesClerkMaxwell”Cambridge
UniversityPress 1890:
www.archive.org/details/scientificpapers01maxwuoft
www.archive.org/details/scientificpapers02maxwuoft

7 “CelebrationofAchievements&LegacyofJamesClerkMaxwell”, ISBN:9780902198852,
RoyalSocietyofEdinburgh2008,on theoccasionof the statueunveiling

All theabovebookscanbe found in the JamesClerkMaxwellFoundationLibrary.

References



James Clerk Maxwell Foundation

1831 Born13 June, 14 IndiaStreet

1833 Moved toGlenlair

1841 EnrolledatEdinburghAcademy

1846 Maxwell’s firstpaper“Onthedescriptionofovalcurvesandthosehavingapluralityof foci”,
Proc.Roy.Soc.Edinburgh,Vol. II

1847–50 Studied,UniversityofEdinburgh

1850 EnteredPeterhouseCollege,Cambridge - afterone termmigrated toTrinityCollege

1854 MathematicalTripos–2ndWranglerandFirst (Equal) Smith’sPrizeman

1856–60 ProfessorofPhysics atMarischalCollege,Aberdeen

1856 ElectedFellowRoyalSocietyEdinburgh (FRSE)aged24

1857 Essayon“TheStabilityofSaturn’sRings”wontheAdamsPrize,UniversityofCambridge

1858 MarriedKatherineMaryDewar,daughterof theReverendDanielDewar,principal ofMarischal
College,Aberdeen

1860 Paper“Illustrationsof theDynamicalTheoryofGases”, inwhich theMaxwell-Bolzmanndistribution
formolecularvelocities inagas isderived

1860–65 ProfessoratKing’sCollege, London

1860 AwardedRumfordMedal,RoyalSociety

1861 Royal Institution, firstdemonstrationof colour reproduction

1861 ElectedFellowRoyalSociety (FRS) shortlybefore his30thbirthday

1861/2 “Onphysical linesof force”, Phil.Mag.,Vols. 21&23.Calculates that electric andmagnetic effects
travel at speedof lightandstates “…wecanscarcelyavoid the inference that light consists in the
transverseundulationsof the samemediumwhich is thecauseof electric andmagnetic
phenomena.”

1864 “Onreciprocal figuresanddiagramsof forces”, Phil.Mag.,Vol. 27.Firstpaper showinghowto
calculate stresses inmulti-strutbridge frames. Later effort led to 1869awardof theRSE
KeithMedal (seebelow)

1864 Famousoralpresentation:“Dynamical theoryof theelectromagnetic field” to theRoyalSociety.
First appearanceof ‘Maxwell’sEquations’ and theassertion that “…it seemswehavestrong
reason toconclude that light itself (including radiantheatandother radiations if any) is an
electromagneticdisturbance in the formofwavespropagated…according theelectromagnetic laws”

1865 Abovepaper,“Dynamical theoryof theelectromagnetic field”, formallypublished inPhil. Trans.Roy.
Soc. London,Vol.CLV

1866 BakerianLectureof theRoyalSociety:“Ontheviscosityor internal frictionofairandothergases”,
Phil. Trans.Roy.Soc. London,Vol.CLVI. Includesmeasurementsmade inhisLondonattic.

Key dates in the life of Maxwell
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1868 “Onamethodofmakingadirectcomparisonofelectrostaticwithelectromagnetic force;withanoteonthe
electromagnetic theoryof light”, Phil. Trans.Roy.Soc. London,Vol.CLVIII. Includes consequence
ofdefinitionsof electromagnetic andelectrostaticunitsof electric chargewhichmakes their ratio
equal to the speedof light

1868 “Ongovernors”, Proc.Roy.Soc. London,Vol.XVI. Firstmathematical treatmentof feedback leading
tocontrol theoryandcybernetics

1869 AwardedKeithMedal,RoyalSocietyofEdinburgh

1870 “Onreciprocal figures, framesanddiagramsof forces”, Trans.Roy.Soc.Edinburgh,Vol. 26.
This follow-up toapaperbyGBAiryonelasticity led toaward (seeabove)ofRSEKeithMedal

1870 “Onhillsanddales”, Phil.Mag.,Vol. 40.Anearly contribution to themathematicsof topology

1870 AwardedDoctorofLaw(LLD),UniversityofEdinburgh

1870 AwardedHopkinsPrize,UniversityofCambridge

1870 Publishedhis textbook“TheoryofHeat”

1871 EstablishedanddirectedCavendishLaboratory,Cambridge, asFirstProfessorofExperimental
Physics

1871 Second lectureoncolouratRoyal Institution“Oncolourvision”

1873 Publicationofhis“TreatiseonElectricityandMagnetism”,OxfordUniversityPress

1874 ElectedForeignHonoraryMember,AmericanAcademyofArts andSciences,Boston

1875 ElectedMemberofAmericanPhilosophical SocietyofPhiladelphia

1875 ElectedCorrespondingMember,RoyalSocietyofSciencesofGöttingen

1876 AwardedDoctorofCivil Law(DCL),UniversityofOxford

1876 ElectedHonoraryMember,NewYorkAcademyofSciences

1877 Publishedhisbook“MatterandMotion”

1877 ElectedMember,RoyalAcademyofSciencesofAmsterdam

1877 ElectedForeignCorrespondingMember,Mathematico-Natural-ScienceClassof the Imperial
AcademyofSciencesofVienna

1878 DeliversRedeLectureatCambridge“TheTelephone”

1878 VoltaMedal,DoctorofScienceshonoris causa,UniversityofPavia

1879 Diesof stomachcanceron5November.Buried in the familyvault atParton,CastleDouglas
(not far fromGlenlair)

2008 Edinburghstatueunveiled.

Key dates in the life of Maxwell
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Thisbrochure isprovidedasa reminderofyourvisit to 14 IndiaStreetby the JamesClerk
MaxwellFoundation http://www.clerkmaxwellfoundation.org.

TheFoundationwascreated in1977onthe initiativeandgenerosityofSydneyRoss,
formerProfessorofChemistryatRensselaerPolytechnic Institute,Troy,NewYork,USA.

The JamesClerkMaxwellFoundation's objectivesare:

> Todisplay thehistoryofMaxwell's familyandhismanytechnical advances,
ina simplemuseum,withinhisbirthplace.

> Toprovide, inhisbirthplace, anattractiveandstimulatingenvironment for
mathematicians, scientists andengineers fromall over theworld tomeet in
seminars, symposia,workshopsandcourses.

> Toencourageyoungstudents tobecomemathematicians, scientists andengineers
througheducational supportgrantsandJamesClerkMaxwellFoundationprize
awards.

> To increasepublic awarenessof the foundations laidby JamesClerkMaxwell
for the increasinglypervasive technologiesof today, e.g. throughmeetings,
exhibitions, lectures, andcultural events.

Donationswill begratefully receivedby theFoundation to
continuemaintaining thishouse inMaxwell’smemoryand
insupportingouruniversity scholarships,prizes, lectures
andotheractivitieswhichencourage thecontinuationof
Maxwell’s legacy.
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