ACCIDENT RECONSTRUCTION
THE IMPACT OF LIGHT BULBS
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Many people today think that in 1879 Thomas Edison was the inventor of the
light bulb. He certainly was a major contributor but he had some help. As far
back as 1800 an English scientist Humphrey Davy experimented with electricity
and was able to make a piece of carbon glow producing light. In 1860 another
Englishman, Sir Joseph Wilson Swan improved on Davy’s theories and found that
a carbon paper filament worked very well but lacked in longevity. Then across the
ocean, an American, Charles Francis Bush took the concepts from the laboratory
to the real world. A few chosen streets, office buildings, and even stores had the
privilege of this technology. It was Edison that took the inventions of the past and
discovered that placing a carbon filament into an oxygen free environment not
only produced more light but also had a life span of 40 plus hours. He soon
perfected this to 1500 hours, which was unheard of.
Now these pioneers are still influencing our lives. Yes the light bulb, as we know
it, has continued to improve as with everything else in this quickly changing world,
but the basic principles remain the same.
In the field of Accident Reconstruction these basic principles, developed over 100
years ago, provide much more than simple light. When and how a headlamp or
turn signal is damaged tells a different story. It is the Engineer’s role to interpret
the physical evidence left by the light bulb to help write the story of a Motor
Vehicle Accident. Was the light incandescent at the time of impact? Were the high
beams on? Was the light bulb functional prior to impact? These are all critical
questions that can provide the clues that explain why and how a Motor Vehicle
Accident occurred.
A light bulb can discontinue to function for many different reasons. One of them is
normal burnout or basically old age. This is also known as filament failure. Others
are cold shock where the light has been damaged by impact or vibration when it
was not incandescent; hot shock is when the light bulb was incandescent during
an impact or excessive vibration causing it to break; and hot bulb break, where
the bulb breaks or cracks allowing oxygen in to react with a hot or incandescent
filament.

Filament Failure
More commonly known as burnout. Over time the filament in a bulb will become
pitted and thinner due to a chemical process that occurs. As the filament gets
thinner, the electrical current passing through the filament causes the thinner
section to progressively get hotter until it finally melts, arcs and breaks. The
temperature of the filament at incandescence is 4000 degrees Fahrenheit (2204
Celsius), which is not too far off the filament melting point at 6000 degrees
Fahrenheit (3315 Celsius). The thinner the filament becomes, the closer it approaches
the melting temperature. Some of the visual clues of Filament Failure are:
1. Little balls or beads of metal can be seen at the breaking point.
2. The filament still has its original silver colour.
3. The ends of the filament will be tapered or necked.
4. The filament may sag in the direction of the gravitational force as it ages.
Cold Shock
This is when the filament fractures when it is not incandescent. It generally takes
a heavy impact, one usually close to the lamp, to produce a cold shock. Some of
the visual clues of Cold Shock are:
1. The break edge of the filament is sharp or jagged.
2. The filament does not have the discolouration as seen when the filament
breaks when hot or incandescent.
3. The filament will remain bright with a silver lustre.
4. The filament will not be deformed or stretched in the direction of impact, as
would be seen when if it was hot or incandescent.
Hot Shock
When observed in a bulb, it is a good indication that a light was at the
temperature of incandescence at the time of a collision. Some of the visual clues
of Hot Shock are:

1. When the glass envelope has not been broken, the filament will maintain its
silver lustre.
2. The filament’s shape will be altered from its original state appearing stretched
or arched from the force of the collision. The direction of the deformation
can reflect the direction of vehicle travel during impact.
Hot Bulb Break
As Thomas Edison discovered, in order for the filament to function efficiently it
requires an oxygen free environment. If the bulb is cracked or shattered during
a collision the oxygen will chemically react with the hot or incandescent filament
causing failure. Some of the clues of Hot Bulb Break are:
1. A blackened filament indicating that the filament was incandescent.
2. The filament may be tinted indicating that it was hot or a filament close by
was incandescent.
3. White oxide discovered on the glass, the supports or the stem indicate at least
one filament was incandescent in the bulb.
4. White oxide on the filament indicating another filament was incandescent.
5. Glass particles fused on the filament indicating it was incandescent or
possibly another filament in very close proximity was incandescent. The
melting point of glass is 2500 degrees Fahrenheit (1371 Celsius).
It all sounds very simple but one must be very careful interpreting the evidence.
Some clues may have been created in a prior collision or after the collision
occurrence. One of the first mistakes individuals make when arriving at a collision
scene is to try the headlights to see if they are functioning. This action can spoil
the evidence by altering the physical state of the light bulb. For instance, what
if the headlamp was not on during the collision but the impact broke the glass
seal. By now turning on the headlights, the headlamp will most certainly burn
out making it look like the headlamp was on during the collision. An unsecured
scene can cause evidence to be destroyed by individuals walking on the debris or
moving it around. Then there is always the situation where scattered debris is just
discarded during the cleanup.

Will Mr. Edison always be in our world?
The automotive industry produces thousands of vehicles every day using the
standard light bulb and there are millions of vehicles on the road already,
however, change is on its way. We are now seeing new lighting methods emerging
and already in the market. Some vehicle manufacturers are utilizing Fibre-Optics,
Light Emitting Diodes (LED Lights) and High Intensity Discharge (HID) headlights.
These new technologies create a twist when using the old reconstruction
principles. However, with every new challenge comes a new generation of
inventors learning from the genius of the past. At Pario, we continue the neverending journey of staying involved with the new emerging technologies and the
corresponding reconstruction methods.

“

Our greatest weakness lies in giving up.
The most certain way to succeed is always to
try just one more time.

”

- Thomas Edison.
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