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Electric Lighting Sources:

From Edison to LEDs

Aug 13, 2003 — Aug 14, 2003

The real blackout 

photos…

Fake News 

Break!

Incandescent Lamps
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Incandescent facts:
• Edison’s 1st in 1879

• tungsten filament

• argon gas fill

• resistance lighting

• cheap & inefficient

• flatter human skin color

• don’t keep you up at night

Upside

• good color rendering

• instant start/restart

• small scale

• versatile 

• rheostat dimming

…add sparkle and warmth…
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…from the decorative to the mundane…

Low-Voltage Incandescents
• White light

• Long life (3,000 hrs)

MR-16

…and it’s now an 

outlawed light 

source in Europe 

and the US!

News circa 2009 (EU0 

and 2010 (US).
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…or will it make a comeback? Twice as efficient as an LED!

Fluorescent Lamps

Fluorescent facts:
• introduced in 1937

• high charge vaporizes 

mercury

• mercury excites gas

• gas gives off ultraviolet

• ultraviolet reacts with 

phosphors

• make up of phosphors 

dictates color

• poor to good color

Upside

• cheap in long term

• CFLS small scale/versatile 

• improved dimming
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 Incandescent 3000k

3000k         3000k         3100k        3500k 4200k

WW           SPX            CW           SP35       deluxe CW

Two ways to save… 

34W vs. 40W…

T-8 vs. T-12

Deluxe CW SP35

13

14

15



6

How to choose CFLs…
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Plaza d’Italia

New Orleans

Charles Moore Detroit Museum of Science

Neon and Cold Cathode Lamps
• Energy efficient

• Long life (like fluorescents)

HID facts:
• post WWII technology

• high pressure electron arc 

passed through gas fill

• gas glows

• spectral characteristic 

related to gas fill

• 5-minute warm

• longer re-strike (cool 

down required)

Upside

• long lasting/efficient

• tackle big jobs
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Palouse Empire Mall

Eastside Marketplace
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Light Emitting Diodes

Light Emitting Diodes have many inherent 
advantages for lighting, and are being used 
for colored special effects and low level
orientation/security.

•Long lifetime for sealed for life applications
(50,000–100,000 hrs) 

•Shock resistance for reliability 

•Range of colors, obviating need for filters in 
special effect applications 

•Low volume and weight for discrete 
luminaire design 

•Low voltage for safe operation 

•Instant (re)start flashing possible 

•Dimming to 5% for optimum brightness 

•No mercury, environmentally sound 

• Small

• Flexible

• Colors
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Incandescent wannabes…

and fusion lamps (CFL/LED)!

LEDs operate on DC electricity in either a 

constant-current or constant-voltage circuit 

The drivers create waste heat as AC is converted to DC
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Since LED output is so widely 

variable, DOE recommends 

rating LEDs…

Sackler Crossing @ Kew Gardens, UK

Improvement outdoors…

Impovement indoors….

31

32

33



12

Wabash St., ChicagoNo Bulb?

Royal Academy of Art, London

More subtle, tunable white LED for 

office circadian therapy…
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Purchased in Nov 2014 for $6 each….will last until 2037!?!
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LED

vs.

CFL

CFLs

LEDs

UI Replacing HIDs 

with LEDs
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Bottom Line:

• Reduce CO2 by 4700 

metric tons/year (1,000 

cars)

• Save $715,000 first year

The next evolution: OLEDs 
OLEDs (Organic Light Emitting Diodes) work similarly to 

LEDs, but they use organic semiconductor material.
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…may it glow in peace
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