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METHOD AND APPARATUS FOR 
MANUFACTURING COLOUR PICTURE TUBES 

BACKGROUND OF THE INVENTION 

This invention relates to a method and apparatus for 
manufacturing colour picture tube and more particu 
larly to a method and apparatus for manufacturing ?u 
orescent screens thereof. 
Generally, the ?uorescent screen of a colour picture 

tube is manufactured by applying in a regular pattern 
a plurality of trios and phosphor dots of three colours 
on the inner surface of the face plate or the panel of the 
tube by photographic technique. 
When forming the phosphor dots by photographic 

technique a correction lens having an extremely com 
plicated curved surface is used for the purpose of caus 
ing the locus of the exposure light emanated from a 
source of light to approximate the locus of the electron 
beam prevailing in the completed tube. 
As most of the conventional correction lenses have 

a continuously curved surface, with such lenses it has 
been impossible to perfectly align the locus of the expo 
sure light with that of the electron beam. For this rea 
son, it has been impossible to perfectly align the phos 
phor dots and the electron beam spots over the entire 
inner surface of the panel. As a consequence, the col 
our picture tube having a fluorescent screen formed 
with such a correction lens having a continuously 
curved surface has an inherent drawback of accompa 
nying the problem of colour shading and hence poor 
quality of the reproduced picture. 

. To solve this problem, an improved correction lens 
has been proposed. FIG. 1 of the accompanying draw 
ing shows a plane view of such a correction lens, FIG. 
2 the cross-section thereof and FIG. 3 a panel 4 having 
a ?uorescent screen formed with the correction lens 
shown in FIGS. 1 and 2 and viewed from the exterior 
of the tube. 
As shown by FIG. 1, the upper or effective surface of 

the correction lens is divided into a plurality of small 
rectangular regions 2 partitioned by grid shaped 
boundary lines 3. As shown in FIG. 2, the surface of 
each region is a ?at or slightly curved surface inclined 
to the bottom surface of the lens 1 so that the upper or 
effective surface of the lens is a discontinuous surface 
and the boundary lines 3 or the portions interconnect 
ing adjacent rectangular regions form steep vertical 
side surfaces. Since the flat or slightly curved surfaces 
and the vertical side surfaces manifest different trans 
mission characteristics to the light transmitting through 
the correction lens, the fluorescent screen formed on 
the panel 4 with this correction lens has portions 5 cor 
responding to ?at regions 2 and grid shaped portions 6 
corresponding to boundary lines 3, as shown in FIG. 3, 
portions 5 and 6 having been exposed to light of differ 
ent intensities. Such grid shapedpattem caused by non 
uniform exposure is seen from outside of the tube 
whether it is operating .or not, thus degrading thequal 
ity of the reproduced picture. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide 
a new and improved method and apparatus capable of 
producing a colour picture tube having a uniformly ex 
posed ?uorescent screen by using a correction lens 
having discontinuous surfaces. 
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According to one aspect of this invention, there is 
provided a method of manufacturing a colour picture 
tube wherein the phosphor coated on the inner surface 
of the panel of the tube is‘ exposed to the light ema 
nated from a source of light and transmitting through 
a correction lens having a discontinuous surface, char 
acterized in that the phosphor is exposed to the light 
while continuously changing the relative positions of 
the panel, the source of light and the correction lens 
thereby uniformly exposing the phosphor. 
According to another feature of the invention. there 

is provided apparatus for manufacturing a colour pic 
ture tube comprising a source of light and a correction 
lens having discontinuous surfaces and disposed be 
tween the panel of the tube and the source of light 
whereby the phosphor coated on the inner surface of 
the panel is exposed to the light from the source and 
transmitting through the correction lens to form a ?uo 
rescent screen, characterized in that there is provided 
means for continuously changing the relative positions 
of the panel, the correction lens and the source of light 
while the phosphor is exposed, thereby assuring uni 
form exposure. _ 

Since the purpose of providing the means for contin 
uously changing the relative positions is to eliminate 
the adverse effect caused by the boundary lines be 
tween the divided regions of the correction lens, such 
means may be associated with any one of the panel, the 
source of light and the correction lens. Where the sur 
face of the correction lens is divided into a plurality of 
rectangular regions as above described said means may 
comprise a first and a second drive means which are 
operated simultaneously to continuously move the cor 
rection lens along a diagonal of one rectangular region. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of the invention can 
be more fully understood from the following detailed 
description taken in conjunction with the accompany 
ing drawings in which: ‘ ' 

FIG. 1 shows a plane view of a correction lens having 
a discontinuous surface and utilized to carry out the in 

vention; ' ' 

FIG. 2 is a sectional view of the correction lens 
shown in FIG. ll, taken along a line II — ll; 
FIG. 3 is a diagrammatic representation of a'panel of 

a colour picture tube having a ?uorescent screen 
formed by using the correction lens shown in FIGS. 1 
and 2; ' 
FIG. 4 shows a diagrammatic longitudinal section of 

the exposure device utilized to carry out the invention; 
FIG. 5 is a diagram to explain the method of manu 

facturing a ?uorescent screen in accordance with this 
invention; and I 
FIG. 6 is a plan view showing the detail of the means 

for shifting the correction lens, light source or panel. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT ' 

Referring now to the accompanying drawing, one ex 
ample of an exposure device utilized to form the ?uo 
rescent screen of a colour picture tube in accordance 
with the method of this invention is shown in FIG. 4. 
The exposure device 11 shown therein comprises a 
source of light 12, a correction lens 13 which is identi 
cal to that shown in FIGS. 1 and 2 and is used for the 
purpose of causing the locus of the light emanatedfrom 
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the source of light 12 to approximate the locus of elec 
tron beam prevailing in the completed colour picture 
tube, and means 14 for shifting the position of the cor 
rection lens 13. The panel 16 provided with the shadow 
mask 15 of the colour picture tube is mounted on the 
upper end of the exposure device 11. According to this 
invention, the phosphor applied onto the inner surface 
of the panel 16 is exposed to the light emanated from 
source 12 and transmitting through the correction lens 
13 while it is being continuously moved by the shifting 
means 14. More particularly, the correction lens 13 is 
continuously moved along a diagonal 19 or 20 passing 
through the center 20 of a square 17 representing one 
region 2 of the correction lens 13. When the fluores 
cent screen is exposed to the light while continuously 
shifting the correction lens in this manner, the cross 
strips 6 caused by the grid shaped boundary lines 6 will 
be evenly distributed over the entire surface of the 
phosphor thereby assuring uniform exposure of the en 
tire area of the fluorescent screen. 
As diagrammatically shown in FIG. 6, means 14 for 

shifting the correction lens 13 (or light source 12 or 
panel 16 comprises drive means 21 for driving the cor 

0 

20 

rection lens 13 in the direction of Y, a base plate 22 on ' 
which is secured the driving means 21 and a drive 
means 23 for driving the base plate 22 in the direction 
of X. 
Thus, when drive means 21 is operated correction 

lens 13 is moved in the direction of Y whereas when 
drive means 23 is operated correction lens 13 is moved 
in the direction of X together with drive means 21. Ac 
cordingly, when drive means 21 and 23 are operated 
simultaneously at a speed ratio corresponding to the 
ratio of the longitudinal to the transversal dimension of 
one region of the correction lens 13, the correction lens 
will be moved along a diagonal 19 or 20. 
Although in the above described embodiment, during 

exposure of the phosphor the correction lens is moved 
continuously in the direction of a diagonal of one of the 
divided regions, the direction of movement of the cor 
rection lens is not limited to this particular direction 
but the correction lens may be moved in any direction 
that can assure uniform exposure of the fluorescent 
screen or can eliminate uneven exposure due to the 
boundary lines between the divided regions. ' 

Further, it should be understood that the same object 
can also be accomplished by changing the relative posi 
tions of the panel of the colour picture tube, the correc 
tion lens and the source of light. Thus, the shifting mans 
14 shown in FIG. 6 may be provided for either the 
source of light 12 or the panel 16. It should also be un 
derstood that, in addition to the shadow mask type col 
our picture tube described above, the invention can 
also be applied to a colour picture tube having a fluo 
rescent screen in which phosphors of three colours are 
applied in the form of parallel stripes. 
As above described, according to the method and ap-v 

paratus of this invention there is provided a colour pic 
ture tube having a uniformly exposed ?uorescent 
screen thereby improving the quality of the reproduced 
picture. 
What is claimed is: 
1. In a method of manufacturing a colour picture 

tube wherein the phosphor coated on the inner surface 
of the panel of said tube is exposed to the light ema 
nated from a source of light and transmitting through - 
a correction lens having a plurality of discontinuous el 
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4 
emental lens surfaces contiguously joined bylight dif 
fusing boundaries which de?ne the perimeters of said 
surfaces, the improvement which comprises the step of 
exposing said phosphor while continuously changing 
the relative positions of said panel, said source of light 
and said correction lens by moving along a transverse 
dimension of the elemental area of said lens surfaces 
and moving an amount to extend over the elemental 
area of said lens surfaces which distributes the image of 
said boundaries on said inner surface for substantially 
uniformly exposing said phosphor. ' 

2. The method according to claim I wherein said 
panel and said source of light are held stationary and 
said correction lens is moved continuously. 

3. The method according to claim 2 wherein said cor 
rection lens has a surface which is divided into a plural 
ity of discontinuous rectangular regions and said cor 
rection lens is moved along a diagonal of one rectangu 
lar region. 

4. The methodaccording to claim 1 wherein said 
panel and said correction lens is held stationary and 
said source of light is moved continuously. 

5. The method according to claim 1 wherein said cor 
rection lens and said source'of light are held stationary 
and said panel is moved continuously. 

6. In apparatus for manufacturing a colour picture 
tube comprising a source of light, and a correction lens 
having a plurality of discontinuous elemental lens sur 
faces contiguously joined by light diffusing boundaries 
which de?ne the perimeters of said surfaces and dis 
posed between the panel of said tube and said source 
of light whereby the phosphor coated on the inner sur 
face of said panel is exposed to the light from said 
source and transmitted through said correction lens to 
form a fluorescent screen, the improvement which 
comprises means continuously changing the relative 
positions of said panel, said correction lens and said 
source of light by an amount and direction which dis 
tributes the image of said boundaries on said inner sur 
face while said phosphor is exposed for assuring sub 
stantially uniform exposure. _ ‘ 

7. The apparatus according to claim 6 wherein said 
continuously changing means continuously moves at 
least one of said panel, said correction lens and said 
source of light, thereby causing continuous changing of 
the relative positions of said panel, said correction lens 
and said source of light. I 

8. The apparatus according to claim 7 wherein said 
continuously changing means comprises a drive means 
for moving said correction lens. 

9. The apparatus according to claim 8 wherein said 
drive means for moving said correction lens comprises 
a first drive means for moving said correction lens in a 
first direction, a base plate supporting said ?rst drive 
means, and a second means for driving said base plate 
in a second direction. 

10. The apparatus according to claim 7 wherein said 
continuously changing means comprises a drive means 
for moving said panel. 

1 1. The apparatus according to claim 10 wherein said 
drive means for moving said panel comprises a first 
drive means for moving said panel in a first direction, 
a base plate supporting said ?rst drive means, and a 
second means for driving said base plate in a second di 
rection. - 
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12. The apparatus according to claim 7 wherein said 
continuously changing means comprises a drive means 
for moving said source of light. 

13. The apparatus according to claim 12 wherein said 
drive means for moving said source of light comprises 
a ?rst drive means for moving said source of light in a 
?rst direction, a base plate supporting said ?rst drive 
means, and a second means for driving said base plate 
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in second direction. ‘ 

14. The apparatus according to claim 9 wherein said 
correction lens has surfaces divided into a plurality of 
discontinuous rectangular regions and said ?rst and 
second drive means are operated simultaneously for 
moving said correction lens along a diagonal of one 
rectangular region. 
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