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[57] ABSTRACT 

Peripherally welding straight contact pins at the base 
of the electrodes in a cold cathode lamp provides an 
electrode mount and lamp structure capable of with 
standing and remaining functional when subjected to 
high vibratory and/or shock conditions. While the pre 
ferred electrode mount employs straight contact pins 
welded to the base of the electrode and passed 
through a cooperating enveloping glass tube, it has 
been found that an inexpensive electrode mount can 
be provided by bending commercially available minia 
ture electron tube contact pin assemblies to peripher 
ally surround the electrode and then welding the con 
tact pins to the base of a hollow electrode. Commer~ 
cially available glass tubes are then sealed to the con 
tact pin assemblies. While any bending of the support 
ing contact pins is not desired, the inexpensive elec 
trode mount, although not the most preferred form, is 
still capable of performing under high vibratory and 
shock conditions. 

8 Claims, 5 Drawing Figures 
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ELECTRODE MOUNTS FOR COLD CATHODE 
LAMPS 

BACKGROUND OF THE INVENTION 

This invention relates to cold cathode lamps, and 
more particularly to electrode mounts therefor. 
With the development of cold cathode lamps and 

their inherent advantages in various circumstances 
over the incandescent type lamps, cold cathode lamps 
are subjected to performing under various undesirable 
conditions. In most of the prior art lamps, the cathode 
of the lamp is supported by one or two wires which pass 
through the enveloping glass tube, supportingly con 
tacting the electrode at merely one ot two points. Also, 
U-shaped and I-I-shaped supporting wires have been de 
veloped, but are equally ineffective since the cathode 
is merely supported in a single plane. These various 
electrode mounts are not capable of withstanding high 
vibration or shock loads and, under these conditions, 
will fatigue and break. 
With the advent of new, more sophisticated air trans 

portation equipment, the need for cold cathode ?uo 
rescent lamps which are capable of withstanding the 
vibration and shock conditions of air transportation has 
become necessary. The simple wire suport at the base 
of the cathode or the single plane cathode holding as 
semblies were not capable of satisfying these more de 
manding requirements, particularly when the lamp 
tubes are bent into offset “U” or “G” or other desirable 
con?gurations. Although these configurations are de 
sirable for the lighting requirements in the air trans 
ports, they do impart each particular lamp with a cen 
ter of gravity offset from its terminating ends, which 
greatly increases the bending moments at the lamp 
ends. This offset center of gravity and its resulting 
bending moment increase substantially the require 
ment for lamps having electrode mounts that can with 
stand these high vibration and shock conditions. 

OBJECTS OF THE INVENTION 

It is a principal object of this invention to provide an‘ 
electrode mount for cold cathode fluorescent lamps ca 
pable of withstanding high vibratory conditions. 
Another object of this invention is to provide an elec 

trode mount of the above character capable of with 
standing high shock conditions. 
Another object of this invention is to provide an elec 

trode mount of the above character which is inexpena 
sive to manufacture. 
A further object of this invention is to provide an 

electrode mount of the above character which is simple 
to install and capable of being manufactured from com 
mercially available products. 
Another object of this invention is to provide an elec 

trode mount of the above character which is capable of 
withstanding the bending moments caused by various 
shaped lamp con?gurations which impart the lamp with 
a center of gravity that is offset from the lamp’s ends. 
Other and more speci?c objects will be apparent 

from the features, elements, combinations and operat 
ing proceduresdisclosed in the following detailed de-' 
scription and shown in the drawings. 

SUMMARYOF THE INVENTION 

In the preferred embodiment, the electrode mount of 
this invention comprises short contact pins welded pe 
ripherally about the base of the electrode and the con 
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tact pins being secured in an enveloping glass tube. It 
has been found that straight, short contact pins provide 
the best shock absorption and endure the greatest vi 
bration. Furthermore, the ef?cacy of the electrode 
mount is substantially increased if the mounting pins 
peripherally surround the electrode at equal spacings 
from each other. Although the preferred embodiment 
of the electrode mount of this invention is a substantial 
improvement over the commercially available cold 
cathode tube mounts, the high cost of manufacturing 
this preferred embodiment renders the cold cathode 
tube with the electrode mount of the invention gener 
ally salable for very special stringent requirements. 
However, it has been found that with a slight reduction 
in performance, an inexpensive, very competitive cold 
cathode lamp can be manufactured. This inexpensive 
cathode lamp employs commercially available elec 
trodes, commercially available glass tubes, and com 
mercially available miniature electron tube contact pin 
assemblies, or “button stems.” The pins of the assem 
bly are bent to the shape of the electrode and are indi 
vidually welded at the base of the electrode. Welded 
electrode pin assemblies are then sealed at both ends 
of the glass tube. Once the tube has been ?lled with the 
desired gas and sealed, the cold cathode lamp is ready 
for use. 

Preferably, end caps are secured to the exposed pins 
at both ends of the cold cathode lamp to provide easier 
installation and removal, while also providing greater 
shock and vibration resistance. 
The invention accordingly comprises the features of 

construction, combinations of elements, and arrange 
ment of parts which will be exempli?ed in the construc 
tions hereinafter set forth, and the scope of the inven 
tion will be indicated in the claims. 

THE DRAWINGS 

For a fuller understanding of the nature and objects 
of the invention, reference should be had to the follow 
ing detailed description taken in connection with the 
accompanying drawings, in which: 
FIG. 1 is a perspective view partially broken away of 

the cold cathode lamp of this invention; 
FIG. 2 is an exploded side view partially in cross sec 

tion showing one end of the cold cathode lamp of FIG. 
1; 
FIG. 3 is a cross-sectional top view taken along the 

line 3-3 of FIG. 2; 
FIG. 4 is a perspective view showing the preferred 

electrode mount construction; and 
FIG. 5 is a top plan view showing a “G”-shaped lamp 

con?guration. 
DETAILED DESCRIPTION 

One embodiment of cold cathode fluorescent lamp 
20 is presented in FIG. 1. Lamp 20 comprises envelop 
ing glass bulb 22 and electrode mount assembly 24. 
Glass bulb 22 provides the outer enveloping surface of 
cold cathode lamp 20 and may be of any desired length, 
diameter, and shape. The inner surface of glass tube 22 
is covered or coated with a composition containing 
?nely divided luminescent or ?uorescent material. As 
is well known in the art, this coating composition is 
generally baked onto the interior surface of glass tube 
22 and activated by the ultraviolet light produced from 
the gas discharge occurring between electrodes to pro 
vide the desired light intensity. 
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Electrode mount assembly 24 comprises a tubular 
electrode 26, a supporting contact pin assembly 28, 
and an end cap 30. End cap 30 is incorporated to ren 
der lamp 20 readily installable while also providing a 
positive firm interconnection between lamp 20 and its 
housing contacts. - . 

Supporting contact pin assembly 28 can best be seen 
in FIGS. 2 and 3. Assembly 28 incorporates contact 
pins 32, supportingly held by glass base 34. In order to 
construct an inexpensive lamp 20 employing the elec 
trode mount of this invention, commercially available 
miniature contact pin assemblies are employed, along 
with commercially available glass bulbs. 
One form of commercially available “button stems” 

or contact pin assemblies 28 incorporates seven con 
tact pins 32 which are sealed in glass base 34 so as to 
provide a substantially circular array of contact pins at 
both ends. Assemblies 28 may or may not incorporate 
an exhaust tube. Since the preferred pin assembly has 
the diameter of the circular array of pins, contact pins 
32 must be bent to provide a wider circular array less 
than the diameter of tubular electrode in order to pe 
ripherally mount contact pins 32 to the base of tubular 
electrode 26. Then the contact pins are connected to 
electrode 26 at its base with weld 36. 

Preferably, each contact pin 32 is individually welded 
to electrode 26 at a single contact point substantially 
about the electrode periphery where the convex base 
38 of electrode 26 blends into the substantially cylin 
drical portion 40 of electrode 26. A single weld point 
for each pin 32 on the periphery of electrode 26 is pre 
ferred in order to minimize distortion of the pins. This 
is desirable, since any change in the pin structure will 
change its resonant frequency. 

Pin assembly 28 with electrode 26 supportingly 
welded in place is inserted, electrode ?rst, through 
both ends of glass tube 22. Since base 34 of pin assem 
bly 28 is substantially the same diameter as the open 
end of tube 22, the contact area between base 34 and 
bulb 22 is thoroughly heated to provide fusion of one 
with the other. This results in the creation of a sealed 
glass bulb with a gas ?lling port 42, extending from one 
of the glass bases 34, being the only access to the inter 
ior of glass bulb 22. 
Assembly of fluorescent lamp 20 is then completed 

by evacuation and ?lling of bulb 22 with the desired gas 
through port 42 during the well known lamp processing 
procedure, followed by the sealing of port 42. End cap 
30 is then positioned on the portion of pins 32 extend 
ing out from glass base 34 and mechanically and elec 
trically connected thereto. Once caps 30 have been se 
cured to both sets of exposed pins, the construction of 
?uorescent lamp 20 is completed, and after cleaning 
and treatment of the lamp surface for either high or low 
resistance, as is known in the art, the lamp is ready for 
installation and operation under high vibratory and 
shock conditions. 
The preferred embodiment of the electrode mount of 

this invention is shown in FIG. 4. Eight pins 50 periph 
erally surround electrode 26 and are welded thereto at 
their terminating ends at equal distances from each 
other. Pins 50 are preferably short in length and are 
welded at a single point on the outer periphery of elec 
trode 26 where convex base 38 of electrode 26 blends 
into cylindrical portion 40 of electrode 26. Pins 50 are 
sealed in glass base 52, which is used, as described 
above, to seal the ends of the enveloping tube. Al 
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4 
though eight pins are shown, any number of pins pe 
ripherally mounted in a circle and equally spaced apart 
can be used with equal efficacy. 

Short, substantially straight pins 50 are preferred in 
constructing the electrode of this invention, since any 
bend in the wire pins lowers the resonant frequency of 
the electrode, thereby changing the beam produced. 
Since a higher resonant frequency is preferred, the sub 
stantially straight pins 50 are more desirable, with a 
short distance between convex base 38 and glass base 
52. Although electrode 26 as depicted herein is sub 
stantially cylindrical in shape, cylindrical electrodes are 
not required and any particular electrode shape can be 
successfully employed with the electrode mount of this 
invention. 
One commercial application for the electrode mount 

of this invention is shown in FIG. 5. In various air trans 
port vehicles, pairs of substantially “G”-shaped lamps 
55 are required. Because of the irregular shape of lamp 
55, its center of gravity is offset from its terminating 
ends 56. This center of gravity location is believed to 
substantially increase the bending moments about ends 
56, thereby also substantially increasing the shock and 
vibration at these points. 
Since the electrode mount of this invention has been 

designed with these requirements in mind, the elec 
trode mount is able to ef?ciently and continuously per 
form under these severe conditions with any vibration 
or shock induced failures. ' 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription, are ef?ciently attained and, since certain 
changes may be made in the above constructions with 
out departing from the scope of the invention, it is in 
tended that all matter contained in the above descrip 
tion or shown in the accompanying drawing shall be in 
terpreted as illustrative and not in a limiting sense. 

It is also to be understood that the following claims 
are intended to cover all of the generic and speci?c fea 
tures of the invention herein described, and all state 
ments of the scope of the invention which, as a matter 
of language might be said to fall therebetween. 
Having described my invention, what I claim as new 

and desire to secure by Letters Patent is: 
l. A discharge lamp comprising: 
A. an elongated glass tube substantially circular in 
cross section throughout its length; 

B. two substantially cylindrical hollow electrodes in 
corporating convex bases, each axially aligned with 
and centered in an end of said glass tube; 

C. a first electron control tube stem comprising 
a. a substantially circular pin-supporting ?rst base 

axially aligned with, centered in, and integrally 
secured at its peripheral edge to one end of said 
glass tube, and 

b. seven circularly arrayed electrode supporting 
pins axially aligned with and centered in an end 
of said glass tube 
1. integrally secured substantially about their 
mid-points to said ?rst supporting base in a 
substantially circular array axially aligned with 
and centered in an end of said glass tube, 

2. at least all but one pair of said pins being 
equally spaced in said circular array, 
3. extending from said supporting base both 

into said glass tube and away from said glass 
tube, and 
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4. said pins extending into said glass tube being 
welded to the base of one of said electrodes 
in a substantially circular array; 

D. a second electron control tube stem comprising 
a. a substantially circular pin-supporting second 
base axially aligned with, centered in, and inte 
grally secured at its peripheral edge to one end 
of said glass tube, 

b. seven circularly arrayed electrode supporting 
pins axially aligned with and centered in one end 
of said glass tube 
1; integrally secured substantially about their 
mid-points to said second supporting base in a 
substantially circular array axially aligned with 
and centered in one end of said glass tube, 

2. at least all but one pair of said pins being 
equally spaced in said circular array, 

3. extending from said supporting base both into 
said glass tube and away from said glass tube, 
and 

4. said pins extending into said glass tube being 
welded to the base of one of said electrodes in 
a substantially circular array; 

c. an air-evacuation tube extending from the center 
of said second supporting base; and 

E. two ?xture mounting end caps each of which are 
bonded in electrical conductive relationship to said 
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pins extending away from said supporting base and 
said glass tube, said end caps being metal circular 
cylinders closed at their outer ends. 

2. A discharge lamp as de?ned in claim 1, wherein 
said pins are substantially straight and welded at their 
terminating ends to their respective electrode. 

3. A discharge lamp as de?ned in claim 1, wherein 
said pins are peripherally mounted to said electrode 
substantially about the plane where said convex base 
blends into said cylindrical portion. 

4. A discharge lamp as de?ned in claim 3 having an 
additional eighth pin, wherein all of said pins are se 
cured at equal arcuate distances from each other. 

5. A discharge lamp as de?ned in claim 3, wherein 
the pins are bendingly adjusted to peripherally sur 
round the electrode for welding thereto. 

6. A discharge lamp as de?ned in claim 3, wherein 
the arcuate distance between any two adjacent pins but 
one pair of adjacent pins is equal to the quotient ob 
tained by dividing 360° by one more than the total 
number of pins. ' ~ 

7. A discharge lamp as de?ned in claim 1, wherein 
the lamp comprises a center of gravity that is offset 
from the terminating ends of said tube. 

8. A discharge lamp as de?ned in claim 7, wherein 
said glass tube comprises a substantially G shape. 

* * =l< * * 


