
The "Lost Generation" 
By Jeff Hecht 

of Fiber Optics 
Some engines start the first time; others require sev
eral tries. The same thing can happen when new 
technologies are launched. Fiber-optic imaging was 
first "invented" in the late 1920s, but a generation 
was "lost" before the technology was reinvented in 

the 1950s. Imaging bundles were invented by different peo
ple at least five times during the course of those thirty 
years. The history of fiber optics is a sobering reminder to 
inventors and scientists alike that a bright idea alone may 
not be sufficient. 



C. W. Hansell: prolific engineer 
Clarence Weston Hansell—who went by the initials C. 
W.—envisioned image transmission sometime in late 
1926. At the age of 28, his engineering gifts had taken him 
a long way from his childhood as the oldest of eight sur
viving children on a poor Indiana farm. Already a pioneer 
in long-distance short-wave transmission, he managed the 
radio transmission lab that the Radio Corporation of 
America had built at Rocky Point, Long Island. Hansell 
wanted to look at an inaccessible guage. "It would be a 
great help if the vision of such an instrument could be 
piped from one place to another around corners, curves, 
etc.," he wrote on December 30, 1926. 

Then he wrote his solution to the problem in his engi
neer's notebook: 

It is only necessary to make up a cable of parallel laid 
quartz hairs or strands or similar material, the ends of 
which can he cut off plane. One end of this cable can 
face the instrument, and another can face toward the 
observer. The light from the instrument will fall on the 
ends of the quartz fibers and be transmitted through 
them, coming out as an image in the other end visible to 
the observer. No light will pass from one quartz hair to 
the other due to the total reflection from the walls of the 
quartz. Of course, the area corresponding to the cross 
section of each hair will have its particular part of the 
image mixed up so that its detail is lost, but the image as 
a whole can be made quite good by using a great many 
very small hairs.1 

The terms he uses may be unfamiliar, but the concept 
is clear. Line up a bundle of fibers so they are arranged in 
the same pattern at each end, and they transmit ah image 
point by point from end to end. Loose fibers would make 
a flexible instrument. Hansell also listed a variety of 
potential applications: "a flexible periscope, which could 
be quite useful in the army and navy," relaying "the read
ing of a gasoline meter from the tank [of an automobile] 
to the dashboard," and "visual examination of internal 
spots in the body" by surgeons who could thread a thin, 
bendable bundle down the throat. 

In February 1927, Hansell sent his fiber-optic notes 
to RCA's patent department. Six months later, the com
pany filed an application that contained more potential 
applications, including some relating to radio and elec
tronics, the company's main businesses. One proposal 
was for a system to send facsimile images, then being 
developed to send weather maps to ships at sea via wire
less radio and "wirephotos" to newspapers over tele
phone lines. Seeking to speed transmission, Hansell 
proposed replacing single-point scanners with a flat 
optical cable containing 20 fibers, each hooked to a sep
arate detector. The patent includes vacuum-tube cir
cuits for use with the multifiber scanner.2 

Yet Hansell evidently went no further. His notes and 
patent application suggest he experimented with indi
vidual glass rods or fibers, but there's no evidence that 
he actually bundled glass fibers together to transmit an 
image. Like many gifted inventors, he came up with 
ideas faster than he could implement them. In his life
time, he received over 300 American patents and many 

more overseas, fattening RCA's hefty portfolio 
of inventions. 

Most of his inventions dealt with the boom
ing field of radio technology. The Rocky Point 
lab he led developed short-wave radio trans
mission systems that reached across the oceans 
to Europe, South America, and Hawaii in the 
days before submarine telephone cables. 
Hansell became an important figure in fre
quency modulation and high-frequency radio 
transmission. Sometimes his inventive mind 
wandered to problems like recording high
speed radio-telegraph transmission with the 
first ink-jet printer. His prototype could record 
7,500 words per minute, but RCA's radio-trans
mission manager turned it down, fearing the 
miles of paper tape would overwhelm his oper
ation.3 Today, ink-jet printers are ubiquitous. 

Other times Hansell just tossed off ideas. His family 
recalls that when he saw the Polaroid Corporation's new 
light-polarizing plastic, he told Edwin Land it would 
make good sunglasses. Land supposedly gave him the 
first pair off the production line.4 Fiber-optic imaging 
was forgotten. 

Heinrich Lamm: medical student 
As Hansell moved on to new inventions around 1929, 
Heinrich Lamm began pondering the question of how to 
look down the throat and into the stomach. 
Lamm was a medical student, and Rudolf 
Schindler, one of his professors at the University 
of Munich, was putting the finishing touches on 
a "semi-flexible" gastroscope. The assembly of 
lenses and tubes could bend up to 30 degrees, 
but Lamm watched Schindler use it and decided 
that it wasn't flexible enough. 

Lamm knew glass fibers could guide light, 
and he figured that a bundle of flexible fibers 
would bend much more freely than a tube full 
of lenses. A bit of a tinkerer, he had a better 
idea, and wrote: 

Let's assume we have a bundle of very many thin glass or 
quartz threads, cut off on both ends in a plane perpen
dicular to its axis, and ground and polished in these 
planes, with the threads arranged in such a way that the 
end surfaces of each thread lie in each terminal plane on 
exactly corresponding sites, with clamping rings securing 
the two bundle ends so each thread remains at the ends 
on exactly its assigned site. If we then project upon one 
terminal surface of this bundle a real image, this image 
will be transmitted point by point (or more exactly, 
minute area by minute area) to the other terminal sur
face of the bundle. There one can view it directly or 
through an ocular lens. It will he a halftone image. If the 
threads get all jumbled in the middle part of the bundle 
(as they invariably do if the bundle is bent), the trans
mission of the image remains unchanged.5 

At times a bit headstrong, Lamm talked Schindler out 
of money to buy glass fibers from the German G. Roden
stock Optical Works, and wheedled laboratory space from 

C.W. Hansell, the inven
tive electronic engineer 
who filed the first patent 
on fiber-optic imaging in 
1927. He holds another 
of his inventions, an ear
ly vacuum tube, as he 
stands near large radio 
transmission antennas. 
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Heinrich Lamm, about 
the time he made the 
first fiber-optic bundle. 
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physics professor Walther 
Gerlach. He painstaking
ly combed the glass fibers 
to align them into a fat 
bundle a few inches long, 
which he clamped at 
each end, then bent to 
show light transmission 
around a curve. The fibers 
were not very clear, but 
Lamm found a way 
around that problem. He 

focused an image of the bright filament in a 
clear incandescent bulb onto one end of the 
bundle, and enough light emerged from the 
other end to show bright V-shaped filament. 
He photographed it to show the first fiber
optic image. 

Lamm's sense of triumph was dashed 
when he brought his idea to the German 
Patent Office, which told him the British 
Marconi Company had just received a 
British patent on the same thing! It was a 
copy of Hansell's American patent applica
tion, which Marconi had filed in Britain 
under a licensing agreement that covered 
RCA's radio and electronics patents.6 A l 
though Marconi had filed after RCA, the 
British patent issued first. The frustrated 
Lamm wrote to Marconi: the company 
responded that neither it nor Hansell "have 
tried to utilize this principle." That didn't 
invalidate the patent, which effectively 
blocked Lamm. 

As a student, Lamm lacked resources to 
go further. His experiment didn't impress 
Schindler, who in 1957 recalled it as a 
failure.7 Lamm admitted that he had been 
unable "to transmit adequately bright and 
sharp images." However, he remained excited 
enough about the idea to send a paper describ
ing his experiment to the German journal 
Zeitschrift für Instrumentenkunde, where it 

appeared under his name 
in 1930. The best he could 
hope, he wrote, was that 
"some optical firm pos
sessed of more means, 
sources of supply, and 
experience than I have, 
could be induced by this 
report to build a service
able flexible gastroscope."8 

It was a promising 
beginning, and might have 
led to better things in bet
ter times. However, the 
German economy was in 
bad shape, and the ugly 
tide of Nazism was rising. 
As a Jew, Lamm saw doors 
of opportunity closing in 

his face, ending his dreams of becoming a professor of 
medicine. He interned at the Jewish Hospital of Breslau, 
where he met and married another doctor—then fled to 
America in 1937, carrying a treasured reprint of his fiber
optic paper. The couple settled in a small town at the 
southern tip of Texas, and jointly practiced medicine until 
Heinrich Lamm's death in 1974. 

A generational hiatus 
Light guiding through bent glass rods had become a well-
known lighting technique by the 1920s. It delivered light 
without generating the heat associated with incandescent 
bulbs, making it valuable for tasks ranging from illumi
nating a delicate sample on a microscope slide to letting 
a dentist see inside a patient's mouth. Hansell and 
Lamm built on that idea. 

Light guiding through glass rods also figured in a 
few early designs for telephone receivers. In 1895 a 
French schoolteacher, Henry C. Saint-René, proposed 
modulating light directed into an array of bent glass 
rods to form a changeable image,9 but his plan seems 
unworkable. In 1926, British mechanical television 
pioneer John Logie Baird filed a patent on a fixed 
array of rods or tubes resembling a fiber-optic face
plate.10 His American counterpart, C. Francis Jenkins, 
patented use of a rotating cylinder containing 48 
three-inch glass rods to display crude 48-line images 
in the same year.11 But only Hansell and Lamm real
ized the tremendous potential of a flexible image-
transmitting bundle. 

Hansell's patent and Lamm's paper should have put 
the ball into play, but no one else picked up on the 
idea. The Depression years of the 1930s were a bad 
time for investing in risky new technology. The onset 
of World War II forced engineers and scientists to focus 
on developing technology to win the war. Not until the 
late 1940s did anyone turn their mind seriously to mak
ing flexible imaging bundles. It was a fertile time for 
innovation, and between 1949 and 1951, three Euro
peans independently invented fiber-optic imaging. 

Holger Møller Hansen: lone inventor 
One was Holger Møller Hansen, a Danish engineer for 
the N.V. Philips Corporation, who worked on his own 
inventions in a small home workshop. Møller Hansen 
had only five years of schooling when he made his first 
invention, a cryptographic machine, as a 23-year-old 
soldier. His feat so impressed a rich mill owner that he 
paid Møller Hansen's way through engineering school. 

Møller Hansen came upon fiber-optic imaging in 
late 1949. He wanted to build a flexible gastroscope, and 
the segmented eye of the fly inspired him to think of 
glass fibers. Each fiber, like each segment of the insect's 
eye, could transmit a piece of the image. After struggling 
to draw his own fibers, he bought some from a compa
ny called Extrusion. When he assembled bundles, he 
found that light leaked between the fibers. 

Like Hansell and Lamm, Møller Hansen had started 
with homogeneous glass fibers, which guide light by 
total internal reflection at the glass-air surface. Bare 
fibers can guide light well if they are clean and isolated, 
but in a bundle they contact each other, so light can leak 

Lamm's fiber bundle, mounted on an optical bench. 
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The first fiber-optic 
image: a negative show
ing the V-shaped filament 
of a bare incandescent 
bulb which Heinrich 
Lamm transmitted 
through his first fiber
optic bundle. This image 
was taken from a 
halftone published in 
Lamm's journal article, 
but careful examination 
shows dark spots repre
senting light that passed 
through individual fibers. 
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Image of the filament as 
focused onto the input of 
Lamm's bundle. 
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Holger Møller Hansen in his home laboratory. 
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between fibers and rubbing can scratch the surfaces. 
That kept bundles of bare fibers from transmitting light 
well, but Møller Hansen saw a potential solution. Total 
internal reflection occurs at the boundary of high- and 
lower-index materials, with the critical angle depending 
on the two refractive indexes. The larger the index dif
ference, the wider the angular range of total internal 
reflection, but that wasn't important for transmission 
along a fiber. Cladding the fiber with a low-index mater
ial could confine total internal reflection to an inside 
surface that would not be scratched or touch other glass 
surfaces so the light could leak out. 

To test the idea, Møller Hansen coated fibers with 
various low-index materials, concentrating on oils 
because they had lower indexes than solids. Canada bal
sam oil worked, but his best results came with mar
garine. He knew this solution was impractical, but it was 
good enough to demonstrate the idea, and in April 1951 
he applied for a Danish patent12 and called reporters to 
talk about his new idea. Bright, colorful, and enthusias
tic, Møller Hansen made a good interview, and the press 
loved him. In May, the story hit some European newspa
pers, and a Reuters report showed up in the Los Angeles 
Times on June 11, 1951.13 Danish and German maga
zines carried reports. 

But that was as far as Møller Hansen could go. The 
Danish patent office rejected his application after find
ing Hansell's patent. Unable to interest Danish and 
British companies in funding further research, and lack
ing the resources to develop the idea on his own, he 
turned to a new idea, making plastic-bubble shock 
absorbers for envelopes. 

A.C.S. Van Heel: eminent professor 
Curiously, Abraham C.S. Van Heel thought of assem
bling fiber bundles at almost the same time as Møller 
Hansen, but to solve a different problem. Van Heel was a 
professor at the Technical University of Delft, then just 
over 50 and at the peak of a distinguished career in 
optics. The Dutch navy was seeking new types of 
periscopes for its submarine fleet, so Van Heel proposed 
flexible bundles of thin glass fibers. 

Van Heel soon recognized the problem of light leak
age, and first tried to solve it by coating the fibers with 
reflective metal films. He found that that reduced trans
mission, and when he grew frustrated, the Dutch gov
ernment pointed him to an American counterpart, Bri
an O'Brien, then president of the Optical Society of 
America and director of the Institute of Optics at the 
University of Rochester. O'Brien took one look at the 
bundle Van Heel brought to his house in October 1951, 
and said "That's not the way to do it, Bram." O'Brien 
had studied light guiding in retinal cells, and had made 
glass fibers to model the process. Those studies had 
shown him that a lower-index cladding would make a 
fiber behave as a better waveguide. Van Heel mentally 
kicked himself for not thinking of that, and went back 
to Holland to try cladding fibers.14 

By April 1952, Van Heel and his graduate student 
Willem Brouwer had clad fibers with beeswax and liq
uid plastic. That improved their light transmission, so 
they assembled bundles of 400 fibers as long as 20 

inches to demonstrate simple image trans
mission.1 5 However work stalled for a time, 
particularly after Brouwer emigrated to 
America in early 1953. 

Harold H. Hopkins: gifted optical designer 
In 1951, Harold H. Hopkins attended a Lon
don dinner party where he encountered a 
physician who had just performed a rather 
distressing gastroscopy. When Hopkins said 
he specialized in optics at Imperial College, 
the physician asked if he could design a better 
instrument. Hopkins initially thought of 
scanning the end of a single fiber around the 
stomach, but soon realized a flexible bundle 
could transmit images better. 

He obtained a small grant from the Royal 
Society to pay for a graduate assistant, and 
hired Narinder S. Kapany 
to work on the project. 
The two devised machin
ery to make bundles of 
10,000 to 20,000 fibers by 
winding a long fiber 
around a spool, clamping 
it at several points, and 
cutting through the 
clamped points to make 
bundles four inches long. 

Neither Hopkins nor Van Heel knew of 
Hansell, Lamm or Møller Hansen. Nor did 
they know of each other's work on fiber 
optics until Dutch physicist Fritz Zernicke 
returned from a visit to England in early 
1953 and told Van Heel about Hopkins's 
project. The competition got Van Heel mov
ing: in May he submitted an article to a 
Dutch engineering journal and a short note 
to Nature. The Dutch journal rushed his 
paper into pr in t , 1 6 but Nature took an 
exceptionally long eight months, and finally 
published Van Heel's report along with a 
longer letter Hopkins and Kapany had sub
mitted in November. 1 7 It is clear that the 
editors decided to run the papers together, 
but why they held Van Heel's for months 
remains a mystery. 

A critical threshold 

The two Nature papers 
pushed fiber-optic imag
ing to a critical threshold. 
Both Van Heel and Hop
kins were well-recognized 
optical designers, and 
although neither did 
much more work in the 
field, their prestige and 
Nature's prominence 
assured an audience. 
Among the readers was 
Basil Hirschowitz, a 
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Abraham C.S. Van Heel, a 
founder of the Interna
tional Commission for 
Optics, who made the 
first bundle of clad fibers 
in 1952. 
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Bundle of plastic-clad glass fibers made by Van 
Heel, wound around a wooden spool and cut. 
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Brian O'Brien, a leading 
figure in mid-century 
American optics, who 
suggested the idea of 
cladding fibers to Van 
Heel and later launched 
fiber bundle development 
at American Optical. 
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Harold H. Hopkins looking into a non-fiber-optic 
endoscope. 
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young gastroenterologist working at the Uni
versity of Michigan, who then set to dreaming 
about a truly flexible gastroscope. The papers 
also pushed O'Brien, who by this time had 
become vice president for research at the 
American Optical Corporation in South-
bridge, Massachusetts. The Michigan group 
made the first glass-clad fibers and flexible 
endoscopes, while American Optical and its 
spin-offs developed the technology for rigid 
fiber bundles and faceplates. By 1958, the field 
was off and running. 

Why had it taken so long? No inherent 
technical limitations prevented Hansell or 
Lamm from making a flexible bundle of 
glass-clad fibers. The cladding was an applica
tion of basic optical principles well known in 
1930. Lawrence Curtiss did need a stroke of 
genius to make the first glass-clad fibers in 
December 1956, while he was a junior major

ing in physics at Michi
gan. Yet the crucial ingre
dients were a glass tube 
from the chemistry shop 
for the cladding, a rod of 
high-index optical glass to 
slip into it as the core, a 
furnace to melt the glass, 
and an oatmeal carton to 
wind the fiber onto. That 
fiber could have been 
made a generation earlier; 
it did not require the 
extreme transparency of 
communication fibers. 
Had Curtiss not succeed
ed, American Optical was 
close behind—so close, 
that the company fought 
Curtiss's patent18 for over 
a decade. 

The real problem was 
that no one applied the 
resources needed to 
translate the idea into a 
practical technology. The 
frustrated Hopkins said 
that the British compa
nies he had approached 
for funding were "dead 
from the neck up . " 1 9 

Hirschowitz built his 
prototype gastroscope 
inexpensively at a univer
sity, but even with a 
working device in hand, 
he had trouble persuading 
companies to develop 
commercial instruments. 
Military and security 

agencies funded American Optical's work, but before 
World War II and the Cold War, their research budgets 
were meager. 

It is very doubtful that fiber-optic communication 
could have gotten off to an earlier start; it requires 
ultrapure glasses and other components that were state 
of the art in 1970. But imaging fiber optics could have 
functioned a generation earlier. It is intriguing to specu
late about what might have happened if fiber optics had 
not lost a generation between 1930 and 1956. 
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Basil Hirschowitz in 
about 1958, when he 
led development of the 
first fiber-optic endo
scope. 

C
o

u
rt

es
y 

o
f 

B
e
n

tl
e
y

 H
is

to
ri

c
a
l 

L
ib

ra
ry

 

Lawrence Curtiss drawing glass-clad fiber at 
the University of Michigan. 

Hansen's vision of fiber-optic bundles, shown 
in his 1927 patent. 
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