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The introduction of plastics, particularly cellulose acetate, urea~formaldehyde
and polyvinyl chloride o-:cured mainly during the late 1930's. Subsequently these
have been wuperceded by acrylics, polystyrene and more recently polycarbonate has
been introduced for the more technically demanding applications. In parallel, the
scope of lighting applications hae axpanded and current items range from automotive 3
lenses to louvres, street lighting reflectors and diffusers, fluorescent tube lighting:
fixtures and integrated luninous ceilings, Fabrication techniques for their manufac= 7

ture include injection moulding, extrusion and casting. Pnlystyrene and polymethyl
methacrylate account for the bulk of plastic currently used in the United States of
America with atill relatively minor proportions of polycarbonate. Wiiile the consump-
tion of polystyrene, however, has remained fairly static over the last five years,
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that of polymethyl methacrylate has more than doubled to an anticipated consumption
of 70 million pounds in 1972.

1t is contended that lighting standards in the United States of America are
considerably higher than thos¢ of other countries and that, in congequence they
provide an inlicator of short term potentiais elsewhere. The ultimate potential
for this market is much grenter, however, as even in tae United Siates this has not

yet beer achieved.
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I. INTRODUCTION
A - Lighting standards, although varying greatly from country to
country have grown continuously for centurier. However, the most dvinamic

growth has been in the tweutieth century,

B - The early indoor light ceme first, from wood fires. followed by
torches, tallow candles, oil and kerosene lamps, arc light, gas lamps,
electric filament bulbs and finally gas filled tubes., quartz lamps and
mercury vapor lamps.

C « As Fight sources became more concentrated and powerful, so too
did glare and discomfort inorease. Consequently various types of shielding
was introduced, beginning with baffles placed at right angles to the tight
source, followed by glass panels, metal louvers, prismatic glass lenses
and finally alzac aluminum reflectors and haffles, each development and
improvement coinciding with the increase of lighting standards and 1ight
intensity,

I1. INTRODUCTION OF PLASTIC INTO LICHTING PRODICTS

A - Plastiuvs were introduced to lighting equipment [ the late 1930's
however, early plastic shades, diffussers and accessories, with the gxception
of small compression molded parts were highly unsatisfactory, These
early plastic products had a tendency to warp, discolor, crack, craze and
generally discourage the architect and lighting equipment manufacturer
and his customer. These early materials were cellulose acetate, urea

tormaldehyde, vinyl, polychloride. Styrene and acrylic followed,




B - As plastic powders and resins improved, and molding, extruding
and casting techniques advanced, satisfactory lenses end diftfusers were
produced to a puint where they were generally accepted in lighting equipe
ment, by the middle of 1940,

C « In early 1950 plastic diffusers and lenses were not only accepted
but actually : pecified for both indoor and outdoor lighting applications, As
hgrgved light sources were developed, revolutionary f ixture design followed,

, primarily made possible by the use of plastics,

Such features as automobile tail lamps, followed by sealed beam
headl ights, flood lighting and street lighting reflectors, lite buoys and
beacons to name a few outdoor applications. The advantages in order of
diminishing importance are:

1. Less breakage (versus glass)

. Even light distribution

3., [Lightness of weight

4, Appearance

5. Adaptability to varied fixture Ces..n

b, Cost

7. ‘Ease o1 maintenance

8. Light tr'ar:smissism

9. Durability

10, Ease of installation and handl iog

11, Variety of colors railable.




I'n the mid(ii(? b 1950 a plastic louver was developed and patonted
by an American Lighting Compacs and this acoomplishment ol luenced the
design and developmenc of iidoor Licht ine equipment {or mane vears 'o come.
Speciticaily the introduction of the tour tool and later the eiglit | ool
fluorescent tube, required {ixttire desigm ot very heavy m»ns;r‘u(“t ion to
support steel or glass Yiftusers ol such magnitude. “This caused a
definite increase of ce.ling construction and tixture installatiog.  The
plastic louver, because ol its light weight of five pounds. constructed of
light stabilized polystyrene versus ten poundstor a sivel louver and eight
pounds ‘or an aluminum louver, vificient diffusing ancles and low cost
permitted excoeptional savines in fixture costs through elimination ol weight
and materials, and reduced installation costs by scme sixty (60%) percent,
Also it led to the development and installation of luminous ceilings
which is the forerunner of the integrated ceilings of today. Additional
plastic lighting dif fusers werc developed to a point where scme seventy-
tive f75/%) percent of all lightirg diffusers in the I'nited Stales today
are made of plust.c and in some cases complete lichting fixtures are
cuastructed of plastic. These diffusers in addition to louvers are injecticn
molded, prismaiic sheet and forms, extruded prismatic sheet and {orms, cast
acrylic sheet and forms, polycarbonate diftusers tor Lazardons locat ions,
and the Zenith of .all lighting ditiusers, the parabol ¢ Jo ver of %352%;‘

or gold vasuum plated.




TLE. POTENTIAL OF THE TXOHTING MARNLT

A - The potential of the lighting market is so hwige that it can easily
excite the imagination,

B - Long considered a growth industry. its rate oi growth has
increased dramatically in recent vears, and promises (o accelerate as time
progresses. Not too nany years ago there was only one tail lamp on an
automobile, no light in a refrigerator, stove or vacuum cleaner, only an
occasional street lamp on a corner; 15 to 20 foot candles was c:t:ms idered
a wcll lighted school room, or office and a single light bulb in a corridor
was sutficieat. Today there are a minimum of half a dozen lights in the
tail light of an automobile, street lights every 200 feet, and 100 foot
candle installations considered as just average. Lighting equipment
contimies to improve in elficiency, in design, operation,and in the uses of
material in keeping with improved light sources and higher lighting standards.
Today there are many new innovations in the development stage of lighting
equipment, both as to appearances as well as eificiency.

As a measure of potential in 1956 the value of all plastic fixtures
used 10 indoor, nou-residential building was approx imately S80,000, 000,

This was an increase ot specifications of plastic materials in 195% of

25 . Betweea 1958 and 19,0 while the commereial light ing level was risiig

Woointhe tnited States, sales of lidhting eguipment prose 1437 to
SN billion a vear and sales of Iamps and bulbs doubled to $77% million,

Podustes ot tocials ascribe the vrewgth to bvoader use ol electricity and

b i b expans ion,  Urities oot f e Boosts 0 Lol fng levels clearly
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helped. Today the acrylics and styrenes, between them, account for the

major bulk of the lighting market. There is a small amount of two

million pounds of PVC used. Polycarbonate accounts for anosher two
million pounds at the preeent time but i8 increasiig at a modest pace,

Below is a table of increase of pounds of material used from 1959 through

1973
| : Millions of Millions of o

Year Pounds Pounde L
1959 thu 1971 Styggng “ﬁﬁi*‘ﬁ ‘

] 1960 14 -0m .

§ 1961 16 | 0=

g 1962 | 24 “e

§ 1963 | 25 3

i 1964 27 6
1965 32 12
1966 34 , 22
1967 | 38 31
1968 36 39
1969 37 43
1970 37 47
1971 3 50
1972 38 | 70

These figures pertain primarily to the irdoor ligh* ing egi ipment market

and do not take into consideration uses ol plastic aud outdoaor Tivht {ny




industries such as automobiles and other various types of specialized
lighting equipment.

€ - Lighting standards in the United States are considerably higher
than in any other couniry by a considerable margin., Lighting standards in
tie Common Market have been about ten years behind the lighting standards
in the linited States, but the gap is narrowing rapidly. North countries
and parts of South Africa, are some twelve years behind the United
States standards. Some of the Latin and South American countries, with
mincr exceptions are about fifteen vesrs behind United States' standards.
The rest ot the countries in the world are probably even further behind
that,

TV, CONCLUS [ONS

The reasons for the lower light ing standards in other countries as
compared to the United States are vﬂf!";iédg Ignorance and indifferences are not
real reasons in most cases. Recovery after periods of war, lack of adequate
power ‘tacilities, political changes, financial conditions and stability and
economic conditious in general have been the primary reason for lagging
improvement in lighting standards. The United States, having been blessed
with an almost continuous comparative prosperity, has had the opportunity
to forge ahead in rfhe development of hetter light sources, superior lighting
equipment and advanced lighting standards.

Ve RECOMMENDATIONS

PFoday as commuenicat ions and travel have improved congiderably ., the

sdp belwees the inited Srates and ot her countries, light jou standards, and




equipmen: is narrowing rapicdly. Improved economic conditions, more
stability in gove.nments, higher standards of living, increased coustruct jons
ind financial &id by the United N&tiens and World Bank, have and are cof-
tributing to improved lighting standards throughout the world, "Hetter
Light, Better Sight" was the United States slogan twenty-tive vears ago
and it is true that there i{s no more important gift a country can give its
citizens, both present and future, than (o carefully develop the young ”
dildrens' eyes, mriieuhr}.y during school years. Higher lighting }tlnﬂ'im
though costing slightly more at the beginning, im much cieaper in the long
run, effecting many economics, such as improved worker efficiency, greater
traffic safety, personal safety, efficient operating procedures and general
human well being. Let us all put an effort toward "BetterLight ~ Helter

- Sight - Better Living".









