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ETHNOLOGY—ENGINEERING

History of Lighting Traced by Science

By Marjorie MacDiLL

The really important advances in
the history of lighting can be quite
comfortably squeezed into the last 150
years. Back of that stretch centuries and
centuries of fumbling in semi-darkness.

The first torches of which human
knowledge has any record are some
charred sticks excavated at Vareze,
France, which are believed by some
archaeologists to date back 100,000
years. Such crude makeshifts as these
stand at one end of the scale of the
development of light, which has its
present culmination in the incandes-
cent lamp of 30,000 watts, used to
illuminate the camera postures of the
czars and queens of Hollywood.

From little bits of information col-
lected here and there throughout the
world for a period of over forty
years, Dr. Walter Hough, head cura-
tor of anthropology at the U. S. Na-
tional Museum, has pieced together a
panorama of the history of illumina-
tion that reaches back from the great
white ways of the present into the
dark era of paleolithic time.

The Cave Man’s Torch

For untold centuries, he says, the
torch was the only supplement to the
family fire for lighting purposes that
man had. When the low-browed
Neanderthal had to do an emergency
job of fine mending on his spearhead
at night in order to be ready for to-
morrow’s hunt, a blazing pine knot
thrust in a crevice in the rock over
his head gave the needed illumination.
It has even been questioned by some
authorities whether fire itself did not
have light for its primary purpose
rather than heat.

Because of the longer nights, all
the higher types of illumination have
developed in the temperate zone.
Most of the natives of the tropics are
still in what might be called the torch
and candle stage of culture, Dr. Hough
points out, as were all the tribes of
North America when Columbus ar-

rived, aside from the Eskimo. For
the long sunless winters and the abun-
dance of seal and walrus blubber for
fuel brought about among the primi-
tive people of the Far North an early
development of the lamp, a manifes-
tation of culture that normally ap-
pears rather late in the evolution of
a race toward civilization.

Pine was the favorite wood for
torches, but almost any natural object,
fat with oil or resins, was likely to
be turned into a source of light. In
the West Indies, a resinous palm was
used. In the South Seas nuts from

the candlenut tree were strung to-
gether and burned to make a light for
fishermen to see by at night. In the
Marquesas Islands these strings of
lights are employed as a rough meas-
urement of time. The candlefish of
the Arctic is another example of un-
usual light fuel. The fish is almost
entirely fat, and when it is dried a
strip of cypress bark is drawn through
it with a wooden needle for a wick.
This makes it a sort of hybrid be-
tween the torch and the candle. Ex-
plorers tell us that it burns steadily
(Just turn the page)

THE LATEST ACHIEVEMENT OF THE LAMP MAKER. An electric incan-
descent lamp using 30,000 watts of power, as compared with the 40 watts of our household
lamps. Such lights as these furnish illumination for airplane landing fields and motion

picture studios.
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History of Lighting
(Continued from page 17)
and furnishes a good light to read by
when inserted in a holder made of a
cleft stick. Even today the natives of
the Orkney Islands use the very oily
body of the bird known to sailors as
the stormy petrel in the same way.
They insert a wick in the bird’s beak
and it burns merrily, though smoking,
making a useful extempore torch that
borders on the abstract principle of
the lamp, for the body of the dead
bird acts as a reservoir for the fat
that the burning wick melts down.

Candles Came Late

Candles proper belong to a rela-
tively high stage of culture, accord-
ing to Dr. Hough. Countless centu-
ries passed before the mind of man
was able to cope with the complex
idea of making an illuminant by in-
serting a wick in a mass of solid fat.
It was well on in the Bronze Age, about
4000 years ago before candles finally
appeared. Keeping a combustible fat
solid enough to support a wick in-
volves the important factor of tempe-
rature. This in turn drags in the
elements of climate and altitude. One
does not look for candles in a country
where all the {fats available either
from domestic animals or wax-yield-
ing trees or insects, melt immediately
down into oil. An imaginary “oil and
butter” line has been drawn around
Europe above which fixed fats occur
and below which oils prevail. Below
this line, in Italy, the lamp which used
oil for fuel developed early. The
manufacture of lamps and the oil to
supply them was an industry of siza-
ble proportions, while the banquets of
Teutonic chieftains were still lighted
with smoky flambeaux. The Romans
did use a candle, however, but it was
made of wax with wicks of papyrus
or rushes dipped in pitch. Wax melts
at a considerably higher point than
tallow and consequently has a more
widespread use in warm countries.

Candles may be divided into two

(Continued on page 23)
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classes. The first is the taper, which
is made of cord or wick covered with
wax, forming a flexible length coiled
up in a vessel or around a support.
The second is the rigid candle, with
which we are all familiar. Though
unknown to most of the present gen-
eration, the taper coiled into fanciful
shapes at a comparatively recent date
was still used to light backwoods
dances in remote sections of the moun-
tains in Virginia and Tennessee, says
Dr. Hough.

Tallow candle dipping and molding
were home industries in early Ameri-
can households, and in spite of being
superseded from the point of view of
efficiency, pink teas, interior decora-
tors and tenants of would-be studios
keep the commercial industry of can-
dle-making still on its feet. It is
probably bolstered up also by the pres-
ent vogue for antique candlesticks,
snuffers and all the accessories of
grandmother’s time, on which crafts-
men of the period lavished their
attention.

Evolution of the Lamp

The first lamps were crudely hol-
lowed-out stone saucers or sea shells,
extemporaneously made into oil con-
tainers. Sometimes the skull of an
animal was pressed into service to
hold the illuminating grease. The
next step was to elaborate a lip on
the edge of the rude saucer to hold
the wick. This eventually developed
into a projecting spout, through which
the wick was inserted. A handle and
a cover for the oil reservoir followed
in due course after widely separated
intervals of time, as the different races
struggled to make light for themselves
through the long non-inventive period
in man’s history.

Millions of lamps, however, of this
simple construction were manufac-
tured of terra cotta and bronze during
the Graeco-Roman era. Designed in
accordance with the artistic taste of
this classic period, many of them are
objects of great beauty. The use of
the Roman lamp became widespread
throughout the whole Mediterranean
region around 300 B. C,, and formed
the basis of one of the greatest de-
velopments in the history of illumina-
tion. Rome achieved a stage of pros-
perity at that time, according to the
Roman naturalist Pliny, that assured
an excess in the oil supply that had
previously all been needed for food
and permitted its use for fuel. Better
agricultural skill brought about greater
yields of grain and olives, while Ro-
man engineers improved the olive mills

and presses until they extracted the
maximum of oil from the grist. They
could be used, and often were, for
other sources of oil than olives, such
as nuts and seeds.

In the tomb of Tut-Ankh-Amen
were several examples of the float
lamp, an interesting type of illumina-
tion that saw widespread use at differ-
ent times during antiquity. The wick,
instead of being anchored to the side
of the lamp, floated on a bit of cork
on oil, which in turn floated on the

’ :

THE ITALIAN LUCERNA, the most
beautiful lamp ever designed. It stands
midway between the lamp of antiquity and
the gravity pressure lamps of the nine-
teenth century.
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surface of a bowl of water. The light
naturally was very feeble, but would
last a long time, burning a minimum
of fuel. On account of the water the
fire hazard was small, so that it was
propably used in places such as cor-
ners in dark stairways, where only a
small amount of illumination was
needed all the time. They were burned
before altars in many countries and
made an ideal night light in sick
rooms. The National Museum col-
lection contains a beautiful chandelier
of hanging float lamps of intricate
metal work that came originally from
Morocco.

Gravity Pressure Lamps

“The link in the chain of lamps
from the Roman period to the period
of enlightened invention is the Italian
lucerna, the most beautiful and grace-
ful lamp ever designed,” says Dr.
Hough. “The lucerna is made of
bronze, brass, or terra cotta, and con-
sists of a reservoir with from two
to four spouts and an upright stem
with a base on which the perforated
reservoir can be raised or lowered.
When the reservoir is full there is a
slight gravity head on the oil, not con-
clusively intentional, but which might
suggest an improvement to an observ-
ing mind.

“There follow in this apparent line
lamps patently designed to furnish oil
to the wick under gravity pressure.
These slanting long spout lamps in
brass and copper were in use in Bel-
gium, France and other countries of
northern Europe. Many were brought
by immigrants to the New World. In
the beginning complexities of re-
searches ushering in the inventive
period, many experiments were car-
ried on by men whose minds be-
longed to a new age. The needs for
more light were stressed by growing
cities, navigation, commerce, occupa-
tions and the vast ramifications of
social intercourse. By this time the
prospect of remuneration was added
stimulus to invention.

“The effective lamp required the
services of chemistry, physics, me-
chanics, the industrial arts and sci-
ences, and only by their progress was
it possible to transform the greese
cup, which our ancestors thought the
last word in lighting, into an efficient
illuminating apparatus. About 1780,
tubular wicks furnished complete aera-
tion and the burner was given draught
by openings under the flame, a prin-
ciple long before incorporated in the
stove. The draught was brought up
through the burner, aerating both sides

(Just turn the page)
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of the flame and doing away with the
center of incombustion.”

The Swiss engineer Argand is to
be given credit for the advanced lamp,
according to Dr. Hough, his particu-
lar contributions being the perfected
burners and an increased draft by
the addition of the cylindrical chim-
ney. Lamps like this, however, were
articles of luxury and affected the
slowly developing lighting appliances
of the people but little. George Wash-
ington possessed several lamps of the
Argand type, but there were only a
few scattered through the houses of
the wealthy in America at the end
of the eighteenth century.

Petroleum, Gas and Electricity

By the time of the Civil War, the
use of petroleum had become general,
and two-tube lamps mounted with ven-
tilated burners with a flat wick and
glass chimneys became common. At
the Philadelphia Centennial Exhibi-
tion, in 1876, a lamp was exhibited
with a tubular woven wick with cen-
ter ventilation and a glass tubular
chimney that had an expanded air
chamber at the base. This was the
beginning of a long line of lamps that
achieved the highest illuminating re-
sults from petroleum. The rather
quaint little hand lamps with flat wicks
were relegated to the cellar or the
attic by the advent of befrosted crys-
tal fringed circular burners, that pre-
sided in dignity over many a parlor
from the secure enthronement of
mother’s best center table. They are
vanished now into the limbo of the
whatnot and the tidy but the antique
hounds have rescued the small hand
lamp from oblivion. Any that es-
caped being thrown out on the trash
pile during the housecleaning orgies
of orderly great aunts, not infre-
quently bring from $2 to $10 apiece
in Ye Olde Dominion Antique Shoppe
and its hosts of competitors.

The economic utilization of gas is
quite clear cut, unlike so much of the
history of cultural development. In
1732 a man named Murdock, in Eng-
land, experimented with the produc-
tion of gas from various substances
and finally lighted his own house with
coal gas. In 1797 he lighted the Soho
manufactory at Birmingham with the
same fuel, while in 1803 the Lyceum
Theater in London and a cotton fac-
tory in Manchester were also lighted
with it. From these early pioneers
there was rapid progress. Gas was
first used in the United States in Bal-
timore in 1821, thereby beating New

York by a half dozen years, that met-
ropolis not putting it in until 1827,

The early experiments with elec-
tricity in the nineteenth century led
up to the production of the incan-
descent lamp by Thomas Edison in
1879, which brought electric light into
the home. From that time forth the
progress of electricity in lighting has
been steadily forward. Where it will
stop, there is no means of foretelling.

Baku Centers of Fire Worship

The first recorded use of natural
gas took place in a Parsee fire temple
near Baku in the seventh century.
This part of the Caucasus, toward
which the faces of the oil interests
are at present set, was the center of
the fire worship of the Magi. The
natural gas was discovered when a
well became dry and the owner threw
down a piece of lighted tow in order
to see the bottom. The mouth of the
well immediately burst into flame and
continued to burn until a few years
ago. A temple was built over the
ever-burning well, which was attended
by priests as late as the last century.
Ironically enough it is protected, or
was until a quite recent date, from de-
struction by an oil company, expo-
nents of a more modern worship of
the Great God Gasoline.

According to Marco Polo, the great
mediaeval traveler, the natives burned
naptha for light around this region
in the thirteenth century. In general,
however, mineral sources of light were
not utilized till modern times. Fish
oil was used more extensively for
lamps than animal fats because it
stayed liquid in cold climates. Small
fish were used first for this purpose,
and then as man became more inven-
tive and aggressive, he went after the
larger ones. The great whaling in-
dustry developed in response to a de-
mand for a better supply of oil, and
the introduction of petroleum is prob-
ably the only thing that saved the
great cetaceans from extinction.

Ever-Burning Light

“A vast amount of myth and pseudo-
science have accumulated around the
idea of a perpetual lamp that would
burn indefinitely without replenish-
ment,” Dr. Hough declares. “Ear-
nest search was made by the alchem-
ists and even more modern chemists
for such a desirable illuminant.
Stories were prevalent of finding such
lamps in tombs, attributing to a past
age knowledge of this mysterious fuel.
Ever-burning lamps in shrines and
temples abound in history, analogous
to the sacred fire kept burning by the
vestal virgins of Rome. There is a

record of a light in Townley Chapel,
in England, said to have burned for
over a thousand years.”

The custom of lighting the dead
with candles or a lamp, says the well-
known ethnologist, is widespread
among many races, the general under-
lying idea being to help light the way
along the unknown path of another
world. For in a sense light was
thought to have the magic power to
penetrate the mysterious veil of
death.
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