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Experimenting with Incandescent Lamps

By Forrest M. Mims, 111

The ancient incandescent lamp may seem
to be rather low-tech for a magazine with
the name Modern Electronics. Actually,
though, some very significant advances
have been made in the field of incandes-
cent lamps, about which I shall have
more to say later. I’ll then present some
experiments and circuits you can try that
may cast a new light on the versatility of
an antique electronic component we all
take for granted. First, let’s pause for a
brief review of the history of the inven-
tion of the incandescent lamp.

The Invention of the
Incandescent Lamp

Though Thomas Edison is generally
credited with the invention of the incan-
descent lamp, other inventors also played
a prominent rolein this area. In 1802, En-
gland’s Sir Humphry Davy demonstrated
that an electric current passing through a
thin strip of platinum would cause the
metal to emit a visible glow. All modern
incandescent lamps are derived from this
fundamental discovery.

In 1841, Frederick de Moleynsreceived
an English patent for an incandescent
lamp that consisted of a two closely
spaced platinum electrodes installed in an
evacuated glass sphere. Powdered car-
bon between the electrodes became in-
candescent when an electrical current
flowed through the two electrodes.

In 1850, Sir Joseph W. Swan, another
Englishman, devised incandescent fila-
ments from paper and cotton thread. He
treated the thread with sulfuric acid tore-
move everything but the carbon. The car-
bonized thread was installed inside an
evacuated glass envelope to produce
what Swan called an electric glow lamp.

In the United States, Thomas Edison
announced, in 1878, that he intended to
invent a practical electric light suitable
for use in homes. Based on his reputation
as a highly successful inventor, a syndi-
cate of investors advanced Edison $50,000
for the electric light project. The inves-
tors even formed the Edison Electric
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Fig. 1. A simple relay lamp flasher.

Light Company before the inventor had
made his first lamp.

Edison at first attempted to find a fila-
ment material that could be heated to a
higher temperature than the carbon used
by his predecessors, thereby providing a
brighter and more practical light source.
Oxides of thorium and zirconium seemed
good candidates, but they could not be
formed into filaments. Finally, Edison
resorted to the carbonized thread fila-
ment, and on October 21, 1879, he dem-
onstrated a lamp that operated continu-
ously for 40 hours. Two months later, he
demonstrated a pilot light and power sta-
tion at his Menlo Park, NJ laboratory.
The system powered 30 lamps, any one of
which could be disconnected without af-
fecting the status of the others.

Incidentally, it’s interesting to note
that, from the outset, Edison proposed to
connect electric lamps in parallel circuits
so that the failure of one lamp would not
affect the remainder. Some scientists pre-
dicted the parallel method would not be
practical. Sir William H. Preece, for ex-
ample, said as much in a paper heread be-
fore the Royal Society in London. For-
tunately, Edison had only three months
of formal education in his youth, so he
could safely ignore the pronouncements
of formally trained scientists. Of course,
the parallel electric light circuit proved
practical and it greatly enhanced Edi-
son’s fame as a gifted inventor. (As for
the skeptical Sir William’s scientific leg-

acy, | had never heard of him prior to
preparing this column.)

Blackbody Radiation

Everything above the temperature of ab-
solute zero, which is presumably every-
thing, emits electromagnetic radiation.
This is commonly known as blackbody
radiation. As the temperature of an ob-
ject increases, the flux of the radiation it
emits increases and, conversely, its wave-
length decreases.

Blackbody temperature is specified ac-
cording to the Kelvin scale in which 0Kel-
vin (K) equals —273.16 degrees Celsius.
(The terin degrees is not supposed to be
used with the Kelvin scale but often is.)

Only when the temperature of an ob-
ject becomes very warm does the radia-
tion it emits become visible. As evidence
of this, consider that the temperature of
an electric heating element that emits a
cherry-red glow is in excess of around
1,000 K. The filament of a white-hot
tungsten-halogen lamp may reach 3,400
K. If the filament could be heated to
6,000 K without melting, it would emit
light as white as that emitted by the sun.

It’s appropriate to ask why the light
from an object at 1,200 K appears to be a
monochromatic red while that from an
object at 6,000 K is white. The answer is
that blackbody radiation has a very
broad spectrum and is not monochro-
matic. Indeed, the peak wavelength of a
cherry-red heating element at 1,200 K is
around 2.4 micrometers in the infrared.
In other words, the red glow from the
heating element is only a small portion of
the radiation it emits. Most of the radia-
tion from the heating element is invisible.
The peak wavelength of sunlight is
around 555 nanometers in the green. The
fact this happens to match the visible re-
sponse of the human eye is certainly no
coincidence.

Tungsten Filament Lamps

The simplest tungsten lamp consists of ei-
ther a straight or coiled tungsten filament
installed in an evacuated glass envelope.
The filament begins to emit a dimly visi-
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