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J.-Danie COLLADON

NE a GENEVE LE 15 DECEMBRE 1802
Decepe aux Haurs-Crérs prés GENEVE LE 30 JUIN 1893




Born 15 December 1802, Geneva

Died 30 June, 1893, Cologny

Studied law, then physics at Geneva

Close friend of Charles Sturm (from age 10)
Won gold prize in Lille for photometer 1824

With Sturm measured speed of sound in Lake
Geneva
1827 Grand Prize of Paris Academy
In Paris worked with Ampere and Fourier
Studied steam engines and mechanics

Taught in Paris until 1834



Had grown homesick
Married

Professor of theoretical and applied
mechanics, Academy of Geneva 1839-1859

Steam engines
Acoustics
Electricity

Part of Geneva Intellectual community



Goal to show breakup of flowing water jet
During course in mechanics
Experiment by Felix Savart
Sought to demonstrate in lecture hall
Needed to highlight water jet

Inspiration — direct light along inside of jet
Collect sunlight at window
Pipe it into to a tank of water
Focus incoming light through water into jet
Light scatters out at turbulent regions
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Light horizontal
Shown with arc lamp
Initially used sunlight

Total iInternal reflection
Water-air interface

Guides along parabola
Scattering Iin water
Sparkling at turbulence
Dark at smooth areas
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Published in Comptes Rendus 1842

“I have often attempted in my courses to render visible for
all the students the different forms taken by a fluid stream
coming from various orifices. It is in order to achieve that
goal that | had managed to illuminate the interior of a
stream in a dark space. | have discovered that this
arrangement is very expedient for the objective that | had
Intended, and that, furthermore, it offers in its results one of
the most beautiful, and most curious experiments that one
can perform in a course on optics.”

“...once entering the stream [the light rays] encounter its
surface under an angle small enough to experience a total
Internal reflection; the same effect repeats at each new
point of incidence, such that the light circulates in the
transparent jet like in a canal, and follows all the turns."
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"If the water Is perfectly clear, and the opening
of the diaphragm very [smooth], the stream Is
scarcely visible, even though a very intense light
circulates inside it. But whenever the stream
encounters a solid body that obstructs it, the
light that it contains escapes, and the point of
contact becomes luminous."

"If the stream falls from a great height, or if its
diameter is only of some millimeters, it breaks
apart into drops in the lower region. Then only
does the liquid give light, and each point of
rupture in the stream casts a bright light."
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Professor of general physics
1823 (age 22)

Attributed to his father's influence

Professor of experimental
physics 1825

Major figure in Geneva
science 1832-1846

Repeated Colladon demo

June 1841

Used bright electric arc lamp
rather than sunlight

Well connected
Ampere, Arago, Faraday
Faraday visited in 1841
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Early proponent of
wave theory

Major figure in optics

Elected to French
Academy in 1840

Had demonstrated
light guiding
Focused candlelight on
bottom of bottle

Poured liquid from
mouth of bottle
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Arago invited him to describe his experiments
In Comptes Rendus

Babinet replied briefly, with few detalls

Also reported light guiding in glass rod

"This means of carrying illumination in a non
rectilinear direction works very well with a glass
shaft curved in whatever manner, and | had
Indicated it to the Philomatic Society, at the
occasion of M. Cagniard-Latour's communication
on the movements of the glottis, to illuminate the
Inside of the mouth."
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Total internal reflection already well known
Described by Johannes Kepler 1611

Light guiding is more subtle, not obvious extension
Colladon engineered his water jet demonstration
May have been influenced by studies of hydraulics

Demonstrated effect was striking
Water jet sparkled
Colladon thought it was neat

Some light guiding had been done before
Bent glass rods carrying light from furnace
Babinet's examples

Not likely to have been described before

Not considered scientific breakthrough
Not a fundamental process
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Stage lighting an issue in early 1800s
Opera began arc light experiments 1849
Colladon taught Louis-Jules Duboscqg water jet
effect
Duboscqg was pioneer in stereoscopic photography
Paris instrument maker
Hired by Paris opera
First on stage 1853 "Elias et Mysis"
Apparently fountains in background

Charles Gounod's opera "Faust" (1859)

To show the devil making a stream of fire flash from a wine
barrel, an electric arc illuminated a jet of liquid flowing
through a red glass tube
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_ighting became decorative
Duboscq did other special effects

n 1877 issued catalog of luminous fountains
Aimed at upper income
Light played on water in fountains
Rotating color filters changed colors
Priced 50-1000 French francs

Others developed similar ideas
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1844 engineering Geneva gas company
Construction of coal gasification plant
Installation of pipes
Building gas plants elsewhere
Studied gas transmission through pipelines
Developed ideas of transmitting energy via compressed air
Compressed air led to air and steam drills

1852: tried to patent compressed air drilling tunnel under the Alps
near Mont Cenis

Drilling machine adapted concept of steam hammer to drill
1872-1880 used compressed air in drilling the Saint Gothard
tunnel

Also supplied air for miners to breathe
Won awards, 1885 Paris Academy Fourneyron prize

Was involved in priority disputes



Celebrations of technological progress
Clean water systems
Electrical power and illumination
Bright artificial lights

Outdoor lighting itself a novelty
Sparkling illuminated fountains major attraction
Nighttime displays attract spectators
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South Kensington district of London

Exhibits from eight London water companies
Jointly built an illuminated fountain
Sparkling clean water

Designed (and operated) by Sir Francis Bolton
Nightly operation (initially twice a week)
Arc lamps at bottom of jet illuminated water through glass plates
Heat, light and fumes made operators sick

Light guiding not as effective as total internal reflection
70,000 gallons (265,000 liters) of water/hour

Lights illuminated water falling from columns
Changing colored filters

"Unqgualified admiration" from audience - Nature
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Had been involved in other priority disputes
Patents, tunnel design and construction

Had made clear claims for light guiding
Wrote to La Nature in 1884

Bechmann in Le Grand Encyclopedie credited him

Wrote 643-page autobiography
Available through Google Books

Remained active until death at 90
But was largely forgotten

Light guiding had modest impact for decades
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Irish-born physicist
Royal Institution 1853-
1887

Mentored by and
succeeded Michael
Faraday

Became eminent
physicist

Famed for lectures and
demonstrations

Author of popular
books



May 19, 1854 lecture at Royal Institution
Demonstrates effects of water motion

“the total reflexion of light at the common surface of
two media of different refractive indices.”

Later repeated demonstration
Wrote up in popular book
Remarkably similar to Colladon

Where did the idea come from?
Published version cites only Savart
But it wasn't formal scientific publication
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His handwritten notes

Apologize for not showing “something entirely new.”
The presentation he had planned was "unripe"

Faraday suggested the water jet

Tyndall had not seen it before, wrote that it was difficult

Faraday usually was careful in crediting others

Faraday's possible sources
1841 demonstration of water jet in London
He was close friend of de la Rive

He spent summer of 1841 in Switzerland, trying to recover from memory
problems

Inferences

Faraday hadn't mentioned de la Rive or Colladon
Probably forgot; he was having memory problems

Tyndall didn't want to say Faraday was forgetful
Tyndall wasn't claiming scientific credit
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Narinder Kapany found reference in 1955
Writing PhD on fiber bundles for H. H. Hopkins
Later wrote first book on fiber optics

Tyndall was credible source
His books were popular for decades
He did not say where the idea came from

No readily available conflicting evidence
Colladon's work had been forgotten
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Colladon's influence was important
Light guiding rods after the Victorian exhibitions
Applications in dental illumination, microscopes
First fiber-optic imaging 1927-30

Scientific literature may not record history

well

ldeas may be conceived long before they
become practical
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