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ABSTRACT OF THE DISCLOSURE 

A ?uorescent lamp having on the inside surface of its 
envelope a re?ective coating of titanium dioxide contain~ 
ing a small amount of antimony or its oxide, the amount 
being less than one percent. 

This invention relates to ?uorescent lamps and particu 
larly to those having a re?ector inside the lamp envelope. 
Such re?ectors are used to concentrate the light output for 
more e?icient use in many ?elds. . 

Such lamps are generally of two types. In one type, 
often called merely a re?ector ?uorescent lamp, there is 
a coating of re?ecting material, such as magnesium oxide 
or titanium oxide, around part of the inner surface of the 
enclosing envelopes, and a coating of phosphor material 
over the re?ector coating and also over the otherwise clear 
portion of the envelope. In another type of re?ector lamp, 
generally called an aperture lamp, the ?uorescent coating 
extends only part way around the circumference of the 
envelope, leaving a clear strip or aperture which will 
generally extend longitudinally if the envelope is tubular. 
A re?ector coating is used between the ?uorescent coating 
and the inside surface of the glass tube. The light is mostly 
emitted through the clear aperture, which is generally 
coated with a transparent protective material to prevent 
discoloration. 
The re?ector ?uorescent lamp has been used for general 

illumination and also for special illumination of runways, 
roads, signs and the like. Among other uses, the aperture 
lamps have been used for various lighting purposes in 
cluding photocopy work, where a bright linear source is 
desirable. 

It has been well known that the light output of the 
usual ?uorescent lamp suffers a drop-01f during opera— 
tion. Various causes contribute to this, such as deposits 
of impurities from the cathode materials and formation 
of oxides of mercury, which deposit on the coating or 
bulb, and changes in the phosphor itself as regards trans 
formation of ultraviolet radiation to visible radiation. In 
re?ector lamps there was an additional loss in re?ectivity 
of the re?ector coating with continued operation of the 
lamp. 

I discovered that when using titanium dioxide as the 
re?ector coating, the gradual decrease in light output due 
to the loss in re?ectivity could be diminished by the addi 
tion of antimony trioxide to the titanium dioxide suspen 
sion prior to coating the bulb. This increases the lumen 
maintenance during the life of the lamp, and in addition 
increases the initial lumen output. 

I have discovered that titanium dioxide, when used as 
a re?ector material and exposed to ultraviolet radiation, 
undergoes a photochemical change, and may ‘be reduced 
to other oxides or even to the base metal, The oxygen 
made available within the lamp may combine with the 
mercury present to form oxides. The products of reduc 
tion of the titanium dioxide and the oxidation products 
formed in the lamps are light-absorbing and when de 
posited on the re?ector surface result in a reduction of 
re?ectivity of the re?ector coating. 

It appears that the addition of the antimony trioxide, in 
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certain quantities, inhibits the photochemical activity of 
the titanium dioxide and the light output and maintenance 
of the re?ector lamp is improved. The antimony trioxide 
may undergo some changes under ultraviolet radiation, 
but the products formed may be white or colorless so that 
the re?ectivity of the material is not substantially changed. 

It has been found that the addition of 0.4% antimony 
trioxide by weight of titanium dioxide has been especially 
effective in improving light output and maintenance in 
re?ector or aperture type ?uorescent lamps. Additions 
from about 0.1% to about 1.0% by weight have shown 
bene?cial results. The addition of antimony, as a metal, 
in the same percentage by weight is also effective in im 
proving lamp performance. Even when the lamp envelope 
is made of a glass containing antimony, the addition of 
antimony to the titanium oxide in an amount in the above 
range is needed to attain the results set forth. 

This invention may be applied with bene?t in other 
lamp types where titanium dioxide may be used as a re 
?ector material and may be subject to ultraviolet radia 
tion. 
The addition of antimony trioxide to the titanium diox 

ide re?ector coating suspension thus results in increased 
light output and an improvement in maintenance of light 
output during operation. 
The following table illustrates the improvement ob 

tained upon adding 0.4% by weight of Sb2O3 to the ti 
tanium dioxide (TiOZ) in the re?ector coating suspension. 

PERCENT LUhiEN MAINTENANCE FRONT 0 HOURS 

100 Hours 500 Hours 

'l‘iOz, No SbzOg _______________________ __ 75.4 73.4 
'l‘iOg with Sb303 _______________________ __ 84. 4 76. 1 

The addition of Sb2O3, furthermore, does not diminish 
the initial light output, but tends to increase it. The ti 
tanium dioxide used was vTitanox grade A-MO of Ti 
tanium Pigment Corporation, New York, NY. The Sb2O3 
is OP. grade. 

Other objects, features and advantages of this inven 
tion will be apparent from the following description taken 
in connection with the attached drawing, in which: 
FIGURE 1 shows one form of re?ector lamp according 

to the invention, and 
FIGURE 2 shows the aperture form of re?ector lamp 

according to the invention. 
In FIGURE 1, the sealed glass envelope 1 which is 

shown tu‘bular, has the usual electrode 2 at each end, 
the electrode being supported on two lead-in wires 3, 4 
which extend through a glass press 5 in the usual stem 6 
at the end of the bulb. The lead-in wires 3, 4 extend 
into and are attached to the contact pins 7, 8 of a base 9, 
af?xed to an end of the lamp, the contact pins 7, 8 being 
attached to the ‘base in the usual insulating manner, The 
sealed tube 1 is ?lled with an inert gas such as argon at 
low pressure, for example 2 millimeters, and a small 
amount of mercury, generally enough to provide a low 
vapor pressure of between 3 and 15 microns during opera 
tion. The re?ector coating 10 extends part way around the 
inside surface of the tube 1 to which it adheres. The 
?uorescent coating 11 extends over the re?ecting coating 
and also over the remaining portion of the inside surface 
of the tube 1. 

FIG. 2 is the same as FIG. 1 except that the ?uorescent 
coating does not extend all the way around the circumfer 
ence of the inside surface of the tube 1 but extends only 
part way around leaving the longitudinal aperture 12. A 
protective transparent coating, such as shown for example 
in U. S. Patent 3,141,990, which has the same assignee 
as the present application, covers the aperture 12 to pre 
vent discoloration. 

In the preparation of the lamp the re?ector portion of 
the lamp is ?rst coated with a suspension of TiOz parti 
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cles, the suspension containing Sb2O3 in an amount 
equivalent to 0.4% by Weight of the TiOZ, and a vehicle 
composed of a suitable binder and solvent When the 
binder is ethylcellulose, a suitable solvent is xylol. Other 
‘binders can be used. 

Subsequently, the clear area of aperture 12 is coated 
with a transparent layer of a refractory oxide such as 
described in Patent 3,141,990 assigned to Sylvania Elec 
tric Products Inc. 

Finally, a suspension of ?uorescent phosphor in one or 
more of the usual binders and solvent is applied over the 
bulb portion previously covered by the re?ector coating. 
The tube is then dried and baked in the usual manner 

to remove the organic materials introduced in the coating 
process and subjected to the sealing-in, exhaust and ?nish 
ing processes as carried out in Well known steps in the 
manufacture of ?uorescent lamps. 

Although a speci?c embodiment has been described, 
various modi?cations Will be apparent to a person skilled 
in the art Without departing from the spirit and scope of 
the invention which is de?ned in the claims. 
What I claim is: 
1. A ?uorescent lamp having an enclosing envelope, a 

re?ecting coating of titanium dioxide on part of the in 
terior surface of said envelope, said re?ecting coating 
containing an amount of antimony trioxide su?icient to 
increase the light output from the lamp but not greater 
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than 1% by Weight of the titanium dioxide and a ?uores 
cent coating over at least part of said re?ector coating. 

2. A ?uorescent lamp having an enclosing envelope, a 
re?ecting coating of titanium dioxide on part of the in 
terior surface of said envelope, said re?ecting coating con 
taining about 0.4% by weight of antimony trioxide, and 
a coating of fluorescent phosphor over said re?ecting 
coating. 

3. A ?uorescent lamp having an enclosing envelope, a 
re?ecting coating of titanium dioxide on part of the in 
terior surface of said envelope, said re?ecting coating con 
taining an amount of antimony metal su?icient to increase 
the light output from the lamp but not greater than 1% 
by Weight of the titanium dioxide and a ?uorescent coat 
ing over at least part of said re?ector coating. 
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