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(54) Fluorescent lamp

(57) Afluorescent lamp, Figure 1hasa
U-shaped glass tube whose inside sur-
face is coated with fluorescent mate-
rials e.g. calcium halophosphate + Fb +
Mg 3 and filled with mercury vapour
and arare gas eg Ar at 3.5 torr, two
electrodes 2 are provided at opposite
ends of the glass tube 1, and a cap or
base 4 bridges the ends of the glass
tube. Ridges 4b assist the correct posi-

tioning of the tube in the base. Prefer-
ably the width O of the tube is less than
60 mm, the ratio L/D, see Figure, lies
between 3 and 10 and the tube separa-
tion b is 1 mm. Other operational
parameters and a manufacturing
method are given.

Compared with incandescent lamps
of the same wattage, the luminous
efficiency and lamp life of the fluores-
cent tube are said to be greater.

The drawings originally filed were infor-
mal and the print here reproduced is
taken from a later filed formal copy.
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Brief description of the drawings:

Figure 1is a front view, partly in section, of a
preferred embodiment of a fluorescent lamp in
accardance with the present invention;

Figure 2 is a side view thereof;

Figure 3 is a bottom view thereof;

Figure 4is a top view of a cap or base for the
fluorescent lamps in accordance with the present
invention;

Figure 5 shows a table illustrating various data for
comparison between the fluorescent lamps in
accordance with the present invention and the prior
art straight fluorescent lamps; and

Figures 6 and 7 show tables of data used for the
comparison in lumens per sq.cm. between the
fluorescent lamps in accordance with the present
invention and the prior art fluorescent lamps.
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SPECIFICATION 65 Description of the preferred embodiment:
Fluorescent lamp Referring to Figures 1 - 4, a fluorescent lamp in

accordance with the present invention consists of a
5 Background of the invention: glass tube 1, electrodes 2, a phosphor coating 3, a
70 base 4, adhesives 5 and terminal pins 6.
The present invention relates to generally fluores- In this specification the compactness of the
cent lamps whose inside surfaces is coated with fluorescent lamps is expressed in terms of the ratio
fluorescent materials and which are filled with L/D, where L is the distance in mm between two

10 mercury vapour and rare gas and more particularly electrodes 2 at the ends of the U-shaped glass tube 1
U-shaped fluorescent lamps which are extremely 75 and D is the outer width in mm of the glass tube 1.
compactin size. Whereas the ratio L/D of the U-shaped fluorescent

Of all the light sources the incandescent lamps lamps in accordance with the present invention is
have the highest degrees of freedom in design. In between 3 and 10, the ratio L/D of the straight

15 other words they are superior in compactness to fluorescent lamps is in general in excess of 10. The
other light sources. As a result they have been 80 reason isthat since the width D of the fluorescent
widely used in various fields. However their lumi- lamp in accordance with the present invention is
nous efficiency and lamp life are about 1/5 of those more than two times as large as the outer diameter
of the fluorescent lamps so that from the standpoint of the glass tube 1, the ratio L/D may be considerably

20 of efficient use of energy they are disadvantageous. reduced as compared with the straight fluorescent

The fluorescent lamps may be divided in general 85 lamps and therefore the fluorescent lamp in accord-
into the straight and circular types, but both the ance with the present invention may be highly
types are not so compact as to be used instead of the compact in size. However if the ratio L/D is lower
incandescent lamps. than three, the distance between the electrodes 2

25 becomes too short so that the lamp current density
Summary of the invention: 90 exceedingly increases, resulting in a short lamp life.

Furthermore if a ballast with a ballast specified to the

One of the objects of the present invention is lamp ballast were used, the result would be the
therefore to provide a fluorescent lamp whose overheating of the ballast and consequently a short

30 luminous efficiency and lamp life are by far superior life.
to those of the incandescent lamps and which may 95  The width D is determined to be less than 60 mm
be made very compact in size so that the fluorescent because the maximum diameter of the 60W in-
lamps may be used instead of the incandescent candescent lamps which are most universally used
lamps. is 60 mm.

35 Another object of the presentinvention is to In order to attain higher compactness, the shorter
provide a fluorescent lamps which may be fabricated 100 the distance d between the legs-of the U-shaped
in a very simple manner. glass tube 1, the better, but from the standpoint of

A further object of the present invention is to production, the distance must be longer than 0.5
provide a fluorescent lamp which has a.cap or base mm. The reason is that in the fabrication of the

40 adapted to correctly hold the ends of the'glass tube. U-shaped glass tubes 1, the center portion of a

A still further object of the present invention is to 105 straight glass tube is heated with the aid of a burner
provide a fluorescent lamp which is provided with so that the glass tube may be softened and bent into
cap or base prongs which may be received in the the form of U. Thereafter the inner surface of the
conventional holders for the circular fluorescent U-shaped glass tube is coated with phosphur pow-

45 lamps. der, and mounts 2a each with the electrode 2 is fitted

into the open ends of the U-shaped glass tube 1 and
fused to the tube 1 with the aid of the burner. In this
case, if the distance d were less than 0.5 mm, both
legs of the tube 1 would be fused together.

As to the lamp input, if the tube wall load exceeds
0.1 w/cm?, the lamp life would become less than one
half of a design life 5,000 hours. Qn the other hand,
when the lamp input is less than 0.05 w/cm?, the
lamp output would become considerably lower than
that of the incandescent lamps so that the fluores-
cent lamps in accordance with the present invention
could not be used instead of them.

The outer diameter of the glass tube 1 is preferably
between 11 and 26 mm, and the radius of curvature
A, less than 15 mm.

Next same examples of the fluorescent lamps in
accordance with the present invention will be de-
scribed with reference to Figures 1-4.
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Example 1:

A straight glass tube has a wall thickness of 1.2
mm and an outer diameter of 20 mm. The cenfer.
portion 1b of the tube is heated and bent or folded
into a U-shape with the radius of curvature A of 3
mm by molding techniques. The molded glass tube
1 has the leg distance d of 2 mm and the width D of
42mm. Thereafter the white fluorescent coating 3 is
formed over the inside surface of the glass tube 1 by
the deposition of for instance calcium halophos-
phate phosphor activated by antimony and man-
ganese. The next step is to seal the glass tube 1 with
the mounts 2a with the electrodes 2 in such a way
that the electrode distance L may become 300 or 380
mm and consequently the ratio L/D may become
7.14 or 9.05. After the glass tube 1 is evacuated, it is
filled with mercury vapour (15 mg) and argon gas
(3.5 Torr). Thereafter the base 4, which is made of
heat-resisting polyester resins, is securely bonded to
the ends of the glass tube 1 with the adhesives 5 in
such a way that the ends of the glass tube 1 may be
bridged by the base 4. The base 4 is 17 mm in height,
47 mm in major axis and 24.5 mm in minor axis.and,
as shown in Figure 4, is formed with two circular
recesses 4a with a diameter of 20.9 mm and a depth
of 14,1 mm. Mounting or retaining ridges 4b are
extended from the peripheral wall of the circular
recess 4a and equidistantly spaced apart from each |

other by 120°. Four base pins 6 which are made of _ -

brass are extended through the bottom wall of the -
cylindrical recess 4b as best shown in Figure: 1. Each
ridge 4b is 1.2 mm in height and is extended

vertically from the bottom of the cylindrical recess4a

to the point three millimeters below the open end of -
the recess 4a as best shown in Figure 1. The size of
the cap pins 6 is same with that of the cap or base
G10q of L.E.C. (International Electrotechnical Com-
mission) 7004-54-1 ““Prong cap for Circular Fluores-
cent Lamps”.

Since the cap 4 is formed with the ridges or
projections 4b, the shoulder portion of the sealed
end of the glass tube 1 abuts agains the upper ends
of the ridges or projections 4b when the cap 4 is
fitted over the ends of the glass tube 1. As a result
the cap 4 may be correctly positioned with respect to
the ends of the glass tube 1. That is, a stem seal 1c
may be prevented from striking against the bottom
of the cylindrical recess 4b of the cap 4 and being
damaged. -

When the fluorescent lamp thus fabricated is
combined with a holder of the type defined in I.E.C.
7005-56-1 “Holder for Circular Fluorescent Lamps"’
G10q, an illumination equipment may be readily
provided.

The fluorescent lamps fabricated in the manner
described above were connected in series to F15T8
and F20T12 choke coils (not shown) and operated at
100 V with the starters. The results of tests are
summarized in Table shown in Figure 5. It is seen
that as compared with the prior art straight fluores-
cent lamps, the ratio L/D of the fluorescent lamps in
accordance with the present invention may be

duced by about 40 to 50% without causing any

sradation in lamp characteristics. That is, the

70

75

80

85

90

95

100

105

110

115

120

125

130

fluorescent lamps in accordance with the present
invention are made remarkably compact in size as
compared with the prior art straight fluorescent
lamps. It may be also noticed that the luminous
efficiency and life of the fluorescent lamps in
accordance with the present invention are consider-
ably improved as compared with 60 W incandescent
lamps whose inside surface is coated with silica and
which has an average luminous efficiency of 13.5
¢m/w and an average service life of 1000 hours.

The dimensions, total luminous flux and lumens
per sq.cm. of the 15 W fluorescent lamps in accord-
ance with the present invention.and the prior art
straight fluorescent lamp F15T8 are shown in Table
in Figure 6. It will be seen that the lumens per sq.cm.
of the lamp in accordance with the present invention
is considerably higher than that of the prior art
fluorescent lamp. This means that the fluorescent
lamps in accordance with the present invention are
more compact than the prior art straight fluorescent
lamps with the same wattage.

The dimensions, total luminous flux and lumens
per sg.cm. of the 20 W fluorescent lamps in accord-
ance with the present invention and the prior art
straight and circular fluorescent lamps F20T12CW
and FC5TOCW are shown in Table in Figure 6. It will
be also readily seen that the fluorescent lamps in
accordance with the present invention are more
compact than the prior art fluorescent lamps with
the same wattage.

Example 2:

A straight glass tube with a wall thickness of 1.0
mm and an outer diameter of 13.5 mm is molded
into a U-shaped glass tube with the width D = 28
mm and the leg distance d = 1 mm. Following the
fabrication steps of EXAMPLE 1, the fluorescent
lamps are fabricated whose specifications are same
as described above except that the electrode dis-
tance is 208 mm; that is, the ratio L/D is 6.92. The
lamps thus fabricated were connected in series to
FBT15CW choke coils and operated at 100 V with a
starter (not shown). The results of the test are shown
in Table in Figure 8. It will be seen that as compared
with the prior art straight fluorescent lamps with the
same wattage, the ratio L/D of the fluorescent lamps
in accordance with the present invention is de-
creased by about 35%. Furthermore as compared
with the 20 W silica coated incandescent lamps, the
fluorescent lamps in accordance with the present
invention consume only about one-third of the
power for producing the luminous flux of higher
than 170 lumens.

CLAIMS

1. Afluorescent lamp comprising a U-shaped
glass tube whose inside surface is coated with
fluorescent materials and which is filled with mer-
cury vapor and rare gas, two electrodes at the ends
of said glass tube, and a cap or base which bridges
between said end of said glass tube.

2. Afluorescent lamp comprising a U-shaped
glass tube whose inside surface is coated with
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fluorescent materials and which is filled with mer-
cury vapor and rare gas, two electrodes at the ends
of said glass tube and a cap or base which bridges
between said ends of said glass tube, the width of

5 said U-shaped glass tube being less than 60 mm; the
distance between the legs of said U-shaped glass
tube being greater than 0.5 mm, the ratio L/D being
between 3 and 10, where L = the distance between
said two electrodes and D = said width of said

10 U-shaped glass tube; and the tube wall load being
0.05-0.10 w/cm?,

3. Afluorescent lamp as set forth in Claim 1
wherein said cap or base is formed with two
cylindrical recesses each receiving the end of said

15 U-shaped glass tube and a plurality of equiangularly
spaced and axially extended ridges or projections
extended from the peripheral wall of each of said
cylindrical recesses for abutment with the end of
said U-shaped glass tube.

20 4. Afluorescent lamp as set forth in Claim 1
wherein said cap or base has terminals pins or
prongs of G10q type.

5. Afluorescent lamp substantially as hereinbe-
fore described with reference to the accompanying

25 drawings.

Printed for Her Majesty’s Stationery Office by Croydon Printing Company
Limited, Croydon Surrey, 1980.

Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY,

from which copies may be obtained.



