Brighter Times
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New fluorescent powders make neon more efficient.
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With cold cathode lighting, such as white neontubes, visible light is generated from UV light
waves in the tube via the fluorescent powders. The mercury ultraviolet light has an energy
peak at a wave length which corresponds to the excitation value of the fluorescent powders, or
254 nm. This means that the maximum amount of energy conversion will take place. This
transforming invisible ultraviolet energy into visible energy is done by the fluorescent powders
through their molecular structure. Light is generated by a recombination of electrons in the
molecule when the emitted energy in one atom is lower than the absorbed energy by a
surrounding atom. Atoms inside any solid-state body, such as the fluorescent powder, aren't
free, but are always close to their neighbors. Thus, the energy from an atom excited by the
UV transfers to its surrounding environs. A traveling electron will fill a void near the excited
atom.
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If the nearby void's energy level doesn't match the energy level of the travelling electron, the
energy now released as light is less than the absorbed energy creating the first void. Thus, the
wavelength of the emitted light is longer than the wavelength of the absorbed light, rendering
visible light if the energy difference is in the visible range. (emitting en electron of lower
energy is a longer wavelength)
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The process isn't complete, because the first void still isn't filled. A cascade of electrons fills
the void and dissipates the residual energy. Ultimately, the crystal's original state remains
unchanged; the process can be repeated without changing the fluorescent material's
properties. Changing the absorbing atom's surroundings changes the energy difference -- and,
thus, the wavelength and color -- of the emitted light.
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For example, consider the mineral zinc orthosilicate; if | place manganese and zinc atoms
together, | will obtain a green light (standard-sign green). But, when | use silver instead of
manganese, the reaction emits blue light, because the electrons within silver atoms exhibit
different energy levels in their orbits than manganese electrons.
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Conversion efficiency X[ #i%

The conversion efficiency and, thus, a neon tube's total light output at a given electrical input,
is based upon the probability that every UV lightwave will be absorbed into the fluorescent
powder and deliver the desired process. A precise energy-level ratio must exist between
incidental light waves, and absorbing and emitting atoms.
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Ideally, the emitted light generates only a single wavelength, wherein all energy transforms
into the single color, and provides the highest efficiency and most intense color. But, in reality,
wasted energy is expended, which somewhat limits color brilliance. Fig. 3 demonstrates
standard-sign blue, whose chemical name is calcium tungstate.
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Fig. 3: Wavelength and light-intensity emissions of standard-sign blue neon and modern,
rare-earth, fluorescent-blue neon tubing. The EGL Horizon Blue rare-earth phosphor emits in a
very narrow band, yielding a more visible impact than standard-sign blue.
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The benefits of fluorescence # G i



Physicists have researched fluorescent materials, in an effort to engineer materials with
defined energy levels, that confine emitted energy into a narrow band of unmistakable color
(Fig. 3). This graph is normalized to the total light output; thus, you can see that the new,
rare-earth blue emits in a very narrow band, with its total intensity much more concentrated.
This yields a more powerful, visible impact.
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Three high-intensity, rare-earth phosphors mix to yield EGL Designer whites(a.k.a.
triphosphors, which concentrate energy into three narrow bands of red, green and blue
(similar to TV screens) to create a white wavelength. These new, fluorescent materials
produce much brighter whites than traditional halophosphate whites. By contrast, unstable
halophosphates distribute energy in a wide wavelength range.
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But, these very intense, narrow-band emitters may create problems backlighting digital prints,
or in applications that require a high, color-rendering index (see ST, August 2002, page 20).
Therefore, the sign industry has developed fluorescent materials that provide very good color
rendering at high intensity without reaching the extremely high lumen output of narrow-band,
rare-earth, triphosphor whites.
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Fig. 4: A comparison of the light intensity standard-sign green and rare-earth, fluorescent
green maintain after thousands of operating hours. Rare-earth green(EGL Tropic Green)
maintains more than 75% of its initial intensity after more than 15,000 hours.
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Ex.1 Channel letter on left using standard 6500 & the channel letter on the right using EGL
Tropic Green
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Some "old-school” fluorescent materials deteriorate quickly, whereas new materials hold up
quite well inside a neon tube. Fig. 4 shows the contrasting, light-output decay of standard-
sign green -- the oldest material still in use -- and a modern, rare-earth-green fluorescent
powder.
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Some say a lamp's useful life ends when 50% of its initial intensity is lost. Thus, the old sign-
green tubes must be replaced after roughly 5,000 hours (although such green signs last
sometimes more than 50,000 operating hours). Rare-earth green maintains more than 75% of
its initial intensity well after more than 15,000 hours. The experimental data noted here was a
different estimate than many calculations conveyed in various lightsource ads.
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Summarily, careful engineering has increased neon-tube fluorescent coatings' luminous
efficiency an average of 15 to 20%, and has stemmed light-output loss quite adeptly.

BN 2, R CE R ST ST AT A AR e RO R B 1% 4 200, TR RII& IR 10k .
3 SEUT S

Neon Pioneers ZiTLIKE

Since 1927, EGL began the business of neon parts production and by 1975, EGL had become the world’s
largest manufacturer of neon products, with more than 50 percent of all neon signage worldwide containing
EGL electrodes, tubing, gases, tube supports, or other components.
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The company'’s line of processing equipment also expanded to include crossfires, torches, ribbon burners,
bombarder transformers, chokes, diffusion pumps, vacuum pumps, and a wide variety of other equipment —
virtually everything needed to build a complete neon plant. In addition, EGL developed a comprehensive line
of cold cathode lamp blanks and housings, as well as high-output fluorescent lamps.
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Today, EGL is still owned and operated by the Cortese family, now in its fourth generation.

Over 10,000 sign shops and corporate managers in 85 countries now specify EGL products and equipment
for their signage and architectural lighting.
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To meet this demand, EGL operates an 80,000 sq. ft. manufacturing facility with highly-specialized, state-of-
the-art equipment, raising quality to new heights and increasing production capacity, while continuing to
develop the world’s most comprehensive, most advanced line of neon products.
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