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[5 7 ] ABSTRACT 

In a ?uorescent electronic tube of the type wherein a 
layer of ?uorescent substance is coated upon an anode 
electrode or an insulator and is excited to luminesce 
by electrons from a cathode electrode, there is pro 
vided an intermediate layer between the layer of ?uo 
rescent substance and the anode electrode or insula 
tor. The intermediate layer is composed of a metallic ' 
conductor or a semiconductor material which is inert 
to the ?uorescent substance and does not interfere 
with the ?ow of electrons 

1 Claim, 3 Drawing Figures 
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INERT INTERMEDIATE ADHESIVE LAYER FOR A 
FLUORESCENT SUBSTANCE IN A FLUORESCENT 

ELECTRONIC TUBE 

BACKGROUND OF THE INVENTION 

This invention relates to a ?uorescent electronic tube 
such as a ?uorescent display tube or a synchronism in 
dicating tube wherein a ?uorescent layer coated on a 
metal anode electrode or an insulator is caused to lumi 
nesce by the excitation of electrons emanated from a 
cathode electrode disposed in opposed relationship 
with the anode electrode or insulator, and more partic 
ularly to the improvements of its electrode construc 
tion. 
A prior ?uorescent display tube is typically con 

structed as shown in FIGS. 1 and 2 of the accompany 
ing drawing. More particularly, it comprises a glass en 
velope 1 similar to that utilized in a conventional elec 
tronic tube and a vertical insulating substrate 2 of ce 
ramic or mica supported in the envelope by a pedestal 
3 and horizontal mica plates 4. Discrete twelve letter 
display electrodes or anode electrodes 5 each coated 
with a layer 6 of ?uorescent substance are mounted on 
the front surface of the insulating substrate to form de 
sired letters or numerals when they are energized selec 
tively. Any one of well known ?uorescent materials 
such as ZnS : Ag, (emanating blue colour), ZnS : Cu 
(emanating green colour), Zn3(PO4)2 : Mn (emanating 
red colour) may be selected. Lead wires 7 for respec 
tive electrodes are inserted through the substrate from 
the rear surface thereof, opposite ends of lead wires 
being connected to respective terminal conductors 8 
extending through the envelope 1. A cathode electrode 
9 in the form of a ?lament of 30 to 50 microns diameter 
is mounted in front of the anode electrodes 5 by upper 
and lower supporting rods 10 and 11. Opposite termi 
nals of the cathode electrodes are also connected to ap 
propriate terminal conductors 8. 
As above described, in this type of the prior art ?uo 

rescent display tube or ?uorescent electronic tube the 
layers of ?uorescent substance are coated directly on 
the anode electrodes 5. 

l have found that the luminous efficiency of the ?uo 
rescent tube which is generally operated at a relatively 
low voltage is greatly reduced by contaminants and ox 
ides on the metallic surface of the anode electrodes 5 
which contaminate or interfere with the ?ow of elec 
trons. Further I have found that even if such contami 
nants and oxides were removed from the metallic sur 
face of the anode electrodes 5, the ?uorescent sub 
stance is contaminated by the gas evolved from the 
anode electrodes 5 or metal during the operation of the 
electronic tube thus reducing the quantity of light ema 
nated therefrom. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to eliminate 
causes that decrease the luminous efficiency of a ?uo 
rescent electronic tube having an electrode construc 
tion as above described. 
According to this invention there is provided a ?uo 

rescent electronic tube of the type wherein a layer of 
?uorescent substance coated upon an anode electrode 
or an insulator is excited to luminesce by electrons 
from a cathode electrode disposed to oppose the anode 
electrode or insulator characterized by an intermediate 
layer interposed between the layer of ?uorescent sub 
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2 
stance and the anode electrode or insulator, said inter 
mediate layer being composed of a metallic conductor 
or a semiconductor material which is inert to the ?uo 
rescent substance and does not interfere with the ?ow 
of electrons. ' 

BRIEF DESCRIPTION OF THE DRAWING 

In the accompanying drawing: 
FIG. 1 shows a longitudinal section of a prior art ?uo 

rescent display tube; 
FIG. 2 shows a side view, partly in section of the tube 

shown in FIG. 1 and 
FIG. 3 is an enlarged perspective view of essential 

component parts of a ?uorescent electronic tube con 
structed according to the teaching of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference now to FIG. 3 which shows an en 
larged perspective view of essential component parts of 
a ?uorescent electronic tube constructed according to 
this invention, a cathode electrode 22 comprises a fila~ 
ment 21, and a layer of ?uorescent substance 23 is 
coated on an anode electrode of metal 25 through an 
intermediate layer 24. When a voltage is impressed 
across cathode electrode 22 and anode electrode 25 
electrons 26 excite the layer of ?uorescent substance 
23 to emanate ?uorescence 27. 

It is advantageous to construct the intermediate layer 
24 from electroconductor or semiconductor material 
so as not to interfere with the flow of electrons when 
energizing the ?uorescent substance 23 to ?uoresce. 
Further, the material should be stable or inert to the 
?uorescent substance. 
Although there are many materials which can be 

used to form the intermediate layer they should not 
evolve gasses and not readily be oxidized. Metals, ordi 
nary conductors or semiconductors are suitable for this 
purpose but a preferred material is considered to be a 
mixture of carbon powder and a small quantity of water 
glass because it is relatively stable and has relatively 
high conductivity. 
My experiment showed that a ?uorescent tube pre~ 

pared by coating the mixture of carbon powder and 
water glass on the surface of anode electrodes 25 and 
then coating the layers of ?uorescent substance 23 on 
the intermediate layer produced brightness twice as 
large as that of a tube having layers of ?uorescent sub 
stance directly upon the surface of anode electrodes. 
This means increased luminous efficiency of the ?uo 
rescent substance. 

While in the above described embodiment the ?uo 
rescent substance is applied on the surface of anode 
electrodes of metal, in the case where the ?uorescent 
substance is applied on the surface of an insulator, the 
same problems are encountered due to contamination 
of the insulator. Accordingly it is clear that this inven 
tion is also applicable to such a tube with the same ad 
vantageous result. 
Thus this invention can increase the brightness of ?u 

orescent substance by simple means whereby to pro 
vide an ef?cient display tube or synchronism indicating 
tube capable of operating at a low operating voltage. 
What is claimed is: 
1. In a ?uorescent electronic tube wherein a layer of 

?uorescent substance coated over a supporting mem 

ber is excited to luminesce by electrons supplied from 
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a cathode electrode disposed to oppose said supporting 
member, the improvement which comprises an inter 
mediate layer which is interposed between said ?uores 
cent substance and said supporting member,isaid inter 
mediate layer being composed of a material which is 
inert to said ?uorescent substance, which is adapted to 
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4 
conduct electrons so as not to interfere with the ?ow 

of electrons when the ?uorescent substance is ener 

gized to ?uoresce, and which comprises a mixture of 

powdered carbon and water glass. 
* * * * * 


