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1 .TTTLE OF THE I NVENTI ON METHOD AND APPARATUS FOR ASSEMBLI NG ELEGERON -
GUN BACKGROUND OF THE | NVENTI ON Field of the Invention: The
present invention relates to a nethod of and apparatus for assenbling an
el eetron gun disposed in a glass bulb, which forns a cathode-ray tube, and
arranged to emt electron beanms, and nore particularly to a nethod of and
apparatus for assenbling an electron gyn with which displacenent between a
first grid and a second grid can be corrected to accurately join the first
grid and the second grid to each other. Description of Related Art:
An el ect uppf e/l | ectron beans has cathodes for emtting
el ectron beans and a plurality of grids disposed coaxially to control,
accel er aMETHOD a&NDVAPgaRrRhT@SelFOR! NSSEMBEANG ELECTRON fdumst grid di sposed at
the | owest position anong the plural grids is conposed of three single
grids, through which electron beans emtted fromred, green and bl ue
cat hodes k 0 v

of the v

The present invention relates to a method of and apparatus
for assembling an electron gun disposed in a glass buldb, which
forms a cathode-ray tube, and arranged to emit electron beams,
and more particularly to a method of and apparatus for
assembling an electron gun with which displacement between a
first grid and a second grid can be corrected to accurately
join the first grid and the second grid to each other.

ate t:

An electron gun for emitting electron beams has cathodes
for emitting electron beams and a plurality of grids disposed
coaxially to control, accelerate and converge the electron
beams.

A first grid disposed at the lowest position among the
plural grids is composed of three single gfids, through which
electron beams emitted from red, green and blue cathodes are
allowed to pass, and then intersected at the center of one main
lens. Each of the three single grids of the first grid has an
aperture for allowing the electron beam discharged from each
of the cathodes of the colors to pass through.

The second grid has, in the bottom face thereof, three
beam transmission apertures. The three single grids_forming

the first grid are joined to the bottom face of the second grid



allowed to pass, and then intersected at the center of one main |ens.
of the three single grids of the first grid has an
the el ectron beam di scharged from each

Each

aperture for allow ng
of the cathodes of the colors to

pass through. The second grid has, in the bottomface thereof, three
peam transm ssion apertures. The three single grids formng the first grid
are joined to the bottomface of the segond grid

2 in such a manner that the beamtransm ssion apertures of the

single grids coincide with beamtransm ssion apertures formed in the
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the color-signal output circuit, the electron gun enmts el ectron

formeNotia that beithmofatdeof hvlee sgerqceisi fearig .ng Thise eflpegrogridn is
called a "fi rid" except for indiyjdual  expl natlon to nify.th
desi gnati®n® stRicfur e 1l P&y d3hdt %ﬁg Eoﬁ& 0§ S faQ$ey% egfrﬁﬁ gun

grid are connected to a color—-signal output circuit (not
shown). In response to a color signal output from the
color—-signal output circuit, the electron gun emits electron
beams.

Note that each of the three grids forming the first grid
is called a "first grid" except for individual explanation to
unify the designation.

The first grid and the second grid of the electron gun
have been joined to each other by an apparatus 100 for
assembling an electron gun structured, for example, as shown
in Figs. 1 and 2.

The apparatus 100 for assembling an electron gun has a
first—grid holding mechanism 101 for holding the first grid,
a second-grid holding mechanism 102 for holding the second
grid, a first-grid position data detection mechanism 103 for
detecting position data of the first grid, a second—grid
position data detection mechanism 104 for detecting position
data of the second grid, a first-grid locating mechanism 105
for moving the first grid to a predetermined position on the
X- and Y-axes, a control unit (not shown) for controlling the
operation of the first-grid locating mechanism 105 in

accordance with position data of the first grid and the second

grid detected by the first-grid position data detection _



have been joined to each other by an apparatus 100 for assenbling an
el ectron gun structured, for exanple, as shown in Figs. 1 and 2.

apparatus 100 for assenbling an electron gun has a first-grid hol ding
mechani sm 101 for holding the first grid, a second-grid holding nechani sm

102 for

hol ding the second grid, a first-grid position data detection

The

mechani sm 103 for detecting position data of the first grid, a second-grid

position data detection mechanism 104 for detecting position

data of the

second grid, a first-grid [ocating mechanism 105 for noving the first grid
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When the first grid and the second grid are joined to each
other by the apparatus 100 for assembling an electron gun, the
first grid is held by the first-grid holding mechanism 101 and
the second grid is held by the second-grid holding mechanism
102.

Then, the first-grid position data detection mechanism 103
and the second-grid position data detection mechanism 104
detect the positions of the first grid and the second grid,
respectively.

Specifically, each of the first-grid position data
detection mechanism 103 and the second-grid position data
detection mechanism 104 includes a CCD camera 108, an optical
lens 109 and an irradiation unit 110. The first—grid position
data detection mechanism 103 is illuminated by the irradiation
unit 110, after which the CCD camera 108 picks up the image of
the beam transmission aperture enlarged by the optical lens
109, and then image data is received by the control unit. The
second-grid position data detection mechanism 104 is
illuminated by the irradiation unit 110, after which the CCD
camera 108 picks up the image of the image of the beam
tfansmiSsion aperture enlarged by the optical lens 109, and

then image data is received by the control unit.

operation of the first-grid | ocating nechani sm



grid and the second grid to each other. When the first grid and the
second grid are joined to each other by the apparatus 100 for assenbling
an electron gun, the first gridis held by the first-grid hol ding
mechani sm 101 and the second grid is held by the second-grid hol ding
mechani sm 102. - Then, the first-grid position data detection
mechani sm 103 and the second-grid posifion data detection nechani sm 104
detect the positions of the first grid and the second grid, respectively.
Specifically, each of the first-grid position data detection nechani sm 103
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transm ssion aperture enlarged by the optical |lens 109, and then inage
dat a i s nes@ms oteiv elyy + heTlwemt rvhe umehtrol unit controls the operation
of the first—-grid locating mechanism 105 in accordance with
values obtained by calculations in such a manner that the
position of the center of the beam transmission aperture of the
first grid and that of the second grid coincide with each other
coincide with each other.
When the first grid has been located to the predetermined
X- and Y-axes position by the first-grid lodating mechanism
105, the first grid is moved upwards so as to be brought into
contact with the bottom face of the second grid. At this time,
the central position of the beam transmission aperture of the
first grid and that of the second grid have been made coincide
with each other. The first-grid elevation mechanism 106 has
a compressive spring 111 for controlling the contact pressure
between the first grid and the second grid. That is, the
contact pressure between the first grid and the second grid is
determined by the quantity of compression/expansion of the
compressive spring 111.
The first grid is, in a state of contact with the second
grid, joined to the second grid by the joining mechanism 107.
The Jjoining mechanism 107 includes, for example; a laser

welding machine which emits laser beams to the joint portion



4 Then, the control unit calculates the position of the center of
the beam transm ssion aperture of the first grid and that of the second
grid in accordance with inage data supplied fromthe first-grid position
dat-a detecti on nmechani sm 103 and the second-grid position data detection
mechani sm 104, respectively. Then, the control unit controls the operation
of the first-grid locating mechanism 105 in accordance with val ues

obtai ned by cal culations in such a manner that the position of the center
of the beamtransm ssion aperture of the first grid and that of the second

grid coipstdeew theedqlrsat Raria GRINCiKe dédneaghi@t Berweld theWjenntthe
first grid has been |ocated to the predeterm ned X- and Y-axes position by
the firspogtidn| wétbi hgseechaamsm 105, the first grid is noved upwards so

as to be brought int contact with the bottomface of the second grid. At
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other. The first-grid el'evation mechani'sm 106 has a conpressive spring 111
for contpjolihedgtd heaclons tisér ppessebeatbrgwens tbeve-meh tgroinddamd ddesssecond

grid. That is, the contact pressure between the first grid and the
second gth@epstimes.

As described above, the conventional apparatus 100 for
assembling an electron gun is arranged in such a manner that
the control unit controls the operation of the first-grid
locating mechanism 105 in accordance with position data
detected by the first—grid position data detection mechanism
103 and the second-grid position data detection mechanism 104.
Therefore, the positions of the first grid and the second grid
are made coincide with each other with a somewhat satisfactory
accuracy.

Each of the first and second grids of the electron gun is
a small member provided with the small beam transmission
apertures each having a diameter of about 1.0 mm to about
0.2 mm. It leads to a fact that the electron gun suffers from
inhibition of appropriate fransmission of electron beams
between the first grid and the second grid even if the
deviation between the positions of the first grid and the
second érid is very small.

However, the conventional apparatus 100 for assembling an
electron gun encounters a somewhat error which is made
attributable to the movement of the first-grid 1locating

mechanism 105 and that of the first-grid elevation mechanism



determned by the quantity of conpression/expansion of the conpressive’
spring 111. The first gridis, in a state of contact with the second
grid, joined to the second grid by the joining nechanism 107. The j oi ni ng

mechani sm 107 includes, for exanple; a laser welding machine which emts
| aser beans to the joint portion 5

between the first grid and the seconddgrid to weld the joint portion with
| aser beans. Since the first grid’is conposed of the three grids as
descri bed above, the first grid and the second grid can be joined to each

ot her by, sepegtig.Lhe ARV NI NEH PrOCeES. L NLER LB o <o oS
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operation of the first-grid ocat i ng nechani sm 105 in accordance with
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103 and the second-grid position data detectlon nechan%%F|104 Ther ef ore,
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undesirably joined to each other and thus adequate transmission
of the electron beams cannot sometimes be performed.

The positions of the first grid and the second grid, which
are joined to each other by laser beam welding or the like, are
deviated from each other attributable to distortion occurring
during the joining process.

However, the conventional apparatus 100 for assembling an
electron gun has no means for detecting the deviation between
the first grid and the second grid. Therefore, a defective
electron gun formed by the joining operation performed in the
state where the first grid and the second grid are deviated
from each other is introduced into a following process. Thus,
there is apprehension that the electron gun is disposed in the

glass bulb forming the cathode-ray tube which is mounted into

a television receiver.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a method and an apparatus for assembling an electron
gun which significantly prevent deviation between a first grid
and a second grid occurring when a joining operation has been
performed and which detect deviation between the joined first

grid and the second grid to inhibit introduction of a defective



are. made coincide with each other with a sonewhat satisfactory accuracy.
Each of the first and second grids of the electron gun is a small nenber
provided with the small beamtransm ssion apertures each having a dianeter
of about 1.0 nmto about 0.2 mm It leads to a fact that the el ectron gun
suffers from inhibition of appropriate transm ssion of electron beans
between the first grid and the second grird even if the deviation between
the positions of the first grid and the second grid is very small.

However, the conventional apparatus 100 for assenbling an electron gun

encount g%, SONEWAL, ef § PloWighstspmede attributable to the novenment of
the first-grid locating nechanlsn1f%5 and that of the first-grid elevation

mechani sm To achieve the above-mentioned objectg ack(tcdivyg eovesnet he

attitude of the first grid or the second grid is sonetinmes changed when
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detection step for detecting position data of each of a first
grid and a second grid having beam transmission apertures; a
position coincidence step for making coincide the position of
the first grid and the position of the second grid with each
other in accordance with position data detected in the position
data detection step; a deviation data detection step for
detecting deviation between the first grid and the second grid
after the position coincidence step has been performed; a
deviation modif&ing step for modifying the deviation between
the first grid and the second grid in accordance with deviation
data detected in the deviation data detection step; and a
Joining step for joining the first grid and the second grid to
each other after the deviation modifying step has been
prerformed.

The method of assembling an electron gun according to the
present invention has the deviation data detection ster for
detecting deviation between the joined first grid and the
second grid even if the deviation takes place and the deviation
modifying step which modifies the deviation.

An apparatus for assembling an electron gun including:
a first-grid holding mechanism for holding a first grid; a
second-grid holding mechanism for holding a second grid; a

first—-grid position data detection mechanism for detecting



of the electron beans cannot sonetinmes be perforned. The positions of
the first grid and the second grid, which are joined to each other by

| aser beamwelding or the Iike, are deviated fromeach other attributable
to-distortion occurring during the joining process. However, the
conventional apparatus 100 for assenbli-ng an electron gun has no neans for
detecting the deviation between the figrst grid and the second grid.
Therefore, a defective electron gun fornmed by the joining operation
performed in the state where the first grid and the second grid are
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there igozsif)%?gheﬁgiragn o't}ﬁatthet hfle“Ie tec I(F:lo(?]' g€n9?§°3?s g\ggd iO% 13%3% éila-aESS bul b

form ngatheceabRodechay i snbeowhiebet i ARUPHEE tiiBhOdadat @IfeWhs @R Joreei Ver.
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grid to inhibit introduction of a defective
predetermined position; a control unit for controlling the
operation of the first-grid locating mechanism; and a joining
mechanism for joining the first grid and the second grid to
each other.

The apparatus for assembling an electron gun according to
the present invention is arranged in such a manner that the
control unit controls the operation of the first—-grid locating
mechanism in accordance with position data detected by the
first—grid position data detection mechanism and position data
detected by the second-grid position data detection mechanism
to make coincide the positions of the first grid and the second
grid with each other. Then, the control unit controls the
first-grid locating mechanism to modify the deviation between
the first grid and the second grid.

The apparatus for assembling an electron gun according to
the present invention has the structure that the deviation data
detection mechanism detects deviation data between the first
grid and the second grid even if the deviation takes place
between the first grid and fhe second grid, the positions of
which have been made coincide with each other by the first-grid
locating mechanism. In accordance with detected deviation

data, the control unit controls the operation of the first—grid



7 _product into a follow ng step. To achi eve the above-nenti oned
obj ect, according to one aspect of the present invention, there is
provi ded a nethod of assenbling an electron gun including: a
position data detection step for detecting position data of each of a
fi.rst . grid and a second grid having beamtransm ssi on apertures; a
position coincidence step for making coigcide the position of the first
grid and the position of the second grid with each other in accordance
Wi th position data detected in the position data detection step; a

devi ati on diaatt%n%%g%hhﬂnsat. eprﬁé’{ £ S ,e.C:{He”%edﬁi‘é'ﬂto'no%eQ%‘é’ﬁeQ Lhe fLfst
grid and the secon grlé after the position coincidence step Has beeh
performediriad adevitaid afedddld fyi g Sd€Poé ohoaDdi &N Ng the devi ation between
the first grid and the second grid in accordance with deviation data
detected in tREhRiekiohteat heabneesi endsedyardrges Joithegisveption

joining the first grid.and the _seco rid to, eac ther after the
deviatipﬁ”ﬁ%ﬁﬁ*@fﬁédgpép?ﬁﬁg g@@n?°gg?gb?ﬁe ?talfgg _%Fﬁ%?hbﬂno?f the
assenbl i ngr e & EE b WM AGCOT A& £ PpL e iff eé@HSuh@g?Qh' op;bas Lhe
deviation data detection step for detecting deviation between the jorned

first griateachedadraserons. grid even if the deviation takes place and the
deviation nodifying step which nodifies the deviation.

c ON O WINGS
Fig. 1 is a front view showing an essential portion of a
conventional apparatus for assembling an electron gun;
Fig. 2 is a right-hand side view showing an essential
portion of the conventional apparatus for assembling an
electron gun;

Fig. 3 is a schematic view showing an electron gun;
Fig. 4 is a perspective view showing a first grid;
Fig. 5 is a perspective view showing a second grid;
Fig. 6 is a front view showing an essential portion of an
apparatus for assembling an electron gun according to the
bpresent invention;

Fig. 7 is a partially-cut left—hand side view showing the
apparatus for assembling an electron gun shown in Fig. 6;

Fig. 8 is a schematic view showing a state of layout of
a deviation detection mechanism;

Fig. 8 is a flow chart of a method of assembling an
electron gun according to the present invention;

Fig. 10 is a plan view showing an image of a right-hand

edge of a beam transmission aperture of the first grid and that



Ah_apparatus for assenbling an electron gun including: a first-grid
hol di ng mechanismfor holding a first grid; a second-grid holding

mechani sm for holding a second grid; a first-grid position data detection
mechani sm for detecting 8

position data of the first grid; a second-grird position data detection
mechani sm for detecting position data xaf the second grid; a deviation data
detection nechanismfor detecting deviation data between the first grid
and the second grid; a first-grid |locating nmechanismfor noving the first

grid to a redeterm ned posjition; a control unit for control]ling.the
oper at i°n ©te t RECPP sﬁ&ﬁéﬁP}%%%?iHB chanf& it 254 8% d%ihi teﬁgbﬁanism

for jo%@&g&&ﬂy&first grid and the second grid to each other. The
apparatus for assenbling an electron gun according to the present

i nvention i Figr.rangetlsi a pueh ai@dnneiowiwg ahe ime@et rol aniéfeentnal s the
operation of the first-grid |ocating nechanismin accordance with position
dat a dead&s f byhe heeam| tsangmigspesi BPeT tddea Hetldrd | bhr ecBaAt sANENd

posi ti Pt'sl}#@t 3¢ defected by, the gecondi ogi d, pogitign data detectign, .
mechani
detection mechanism;
Fig. 12 is a plan view showing an image synthesized by a
control unit; and
Fig. 13 is a side view showing a state where the first

grid and the second grid have been joined to each other.

D ' C ON O

Embodiments of the present invention will now be described
with reference to the drawings.

An electron gun 1 for emitting electron beams is arranged
to emit the electron beams in accordance with a color signal
output from a color-signal output circuit. For example as
shown in Fig. 3, the electron gun 1 has a cathode 2 for
emitting electron beams and a plurality of grids G,, G,, G;, G,
and G, disposed coaxially and at predetermined intervals to
control, accelerate and converge the electron beams emitted
from the cathode 2. The plural grids G,, G,, G,, G, and G; are
supported and integrated by a pair of 1insulation support
members 3 and 4 made of glass or the like.

The electron gun 1 has a plurality of terminals (not
shown) connected to the cathode 2, the first grid G, and the

like. The terminals are connected to the color-signal output



to .make coincide the positions'of the first grid and the second grid mﬁih

each ot her. Then, the control unit controls the first-grid |locating
mechanismto nodify the deviation between the first grid and the second
gri-d. The apparatus for assenbling an el ectron gun according to the

present invention has the structure that the deviation data detection
mechani sm det ects devi ati on data betweebhlthe first grid and the second
grid even if the deviation takes place between the first grid and the
second grid, the positions of which have been nade coincide with each

ot her by | I8t -0rl cating mechani sm I n accordance with detected
deviatiéﬁfpﬁﬁ{%qéé%g %%%¥¢8I unit controls the operation of the first-grid
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beams. Each of the three cathodes is inclined to make a
predetermined angle in such a manner that the electron beams
emitted from the three cathodes intersect at the center of the
main lens.

The first grid G, among the plural grids G,, G,, G;, G, and
G; for controlling, accelerating and converging the electron
beam emitted from the cathode 2 is composed of three single
grids, for example, as shown in Fig. 4. The first grid G, is
disposed at a predetermined position in such a manner that
electron beams emitted from the red cathode, the green cathode
and the blue cathode are allowed to pass through the three
single grids so as to be intersect at the center of one main
lens. Each of the three grids of the first grid G, has a beam
transmission aperture 5 for allowing the electron beam emitted
from each of the accommodated cathodes.

The second grid G, has three beam transmission apertures
6, for example, as shown in Fig. 5. The three single grids
forming the first grid G, are joined to the bottom face of the
second grid G, in such a manner that each beam transmission
aperture 5 coincides with the beam transmission aperture 6 in
the bottom face of the second grid G,.

The electron gun 1 has the structure that the cathodes in

respective colors and the first grid G, are connected to the



BRI_LEF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a front view show ng an
essential portion of a conventional apparatus for assenbling an el ectron
gun; Fig. 2 is a right-hand side view showi ng an essential portion
of -t he conventional apparatus for assenbling an electron gun; Fig. 3
is a schematic view show ng an el ectron gun; Fig. 4 is a perspective
view showing a first grid, Fig. 324 s a perspective view showing a
second grid; Fig. 6 is a front view show ng an essential portion of
an apparatus for assenbling an el ectron gun according to the present

et 280 o sdacbifionhg S AP b PRRAy RS o g the
schemat be yjngw @ﬁ@%f&@roﬁ aote%ngf in2¥edboRke eodsve:aibpnsﬂgﬁ@ptdmut
mechani sm Fig. IS a om1chart of a nmethod of assenbling an
eIectromrgmntaeCObdbmgsh@nhheommaaanmnnuumﬁ|on Fig. 10 is a plan
vi ew showi ng _an i mage of a right-hand edge of a beamtransm ssion aperture
of the f|rStT§p|élgﬁ@1ﬂﬁﬂd G, and the second grid G, of the electron
gun 1 are Jjoined to each other by using an apparatus 10 for
assembling the electron gun 1 which is structured, for example,
as shown in Figs. 6 and 7. Fig. 6 is a front view showing an
essential portion of the apparatus 10 for assembling the
electron gun 1, and Fig. 7 is a left-hand side view showing an
essential portion of the apparatus 10 for assembling the
electron gun 1.
The apparatus 10 for assembling the electron gun 1 has a
first-grid holding mechanism 11 for holding the first grid G,,
a second—grid holding mechanism 12 for holding the second grid
G,, a first-grid position data detection mechanism 13 for
detecting position data of the first grid G,, a second—-grid
position data detection mechanism 14 for detecting position
data of the second grid G,, a deviation data detection
mechanism 15 for detecting deviation data between the first
grid G, and the second grid G,, a first—-grid locating mechanism
16 for moving the first grid G, to a predetermined position, a
control unit (not shown) for controlling the operation of the

first—grid locating mechanism 16 and a joining mechanism 17 for

Joining the first grid G, and the second grid G, to each other.

The first-grid holding mechanism 11 has three holding

portions lla, 11b and 1llc disposed in series in such a way that



10. of the second grid picked up by a deviation data detection

mechani sm

second grid picked up by the deviation data detection mechani sm

Fig. 12 is a plan view showi ng an i mage synthesized by a control unit;

Fig. 11 is a plan view show ng an i mage of a | eft-hand
edge of the beamtransm ssion aperture of the first grid and

that of the

and

Fig. 13 is a side view showing a state yfere the first grid and the second

grid have been joined to each other.
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For exanple as shown in Fig. 3, the electron gun 1 has a cathode 2 for
em tti ngeltelcansort Yearks barddida 1gicurcd] ithe of i Ryt osr i e }dimy epeghamgemr],
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cathode £, dpgnplairah gyadsyderey1ifherr], Jerr], Gerr] and Jerr] are
supported and integrated by a pair of insulation support

The first—-grid holding mechanism 11 is connected to the
first-grid locating mechanism 16 so as to be moved to a
predetermined position when the first-grid locating mechanism
16 performs the locating operation.

The second-grid holding mechanism 12 has a structure to
stably hold the second grid G, in such a manner that the second
grid G, is pressed from the right and left sides by, for
example, a pair of hydraulic cylinders.

Each of the first-grid position data detection mechanism
13 and the second-grid position data detection mechanism 14
includes an image pickup mechanism disposed in parallel to the
vertical axis. Image data picked up by the image pickup
mechanism is processed by the control unit so that the
positions of the first grid G, and the second grid G, are
detected.

Specifically, the first—-grid position data detection
mechanism 13 includes a CCD camera 13a, an optical lens 13b and
an 1illuminating unit 13c. The first—-grid position data
detection meghanism 13 is illuminated by the illuminating unit
13c so that the image of the beam transmission aperture 5 of
the first grid G, enlarged by the optical lens 13b is picked up
by the CCD camera 13a. Image data picked up by the CCD camera



menbers 3 and 4 made of glass or the |ike. The el ectron gun 1 has a
plurality of termnals (not shown) connected to the cathode 2, the first
grid Jerr] and the |ike. The terminals are connected to the color-5|gnal
output circuit (not shown). The cathode 2 is conposed of
a red color cathode for emtting red electron beans, a green cathode for
emtting green electron beans and a Rhjue cathode for emtting blue

el ectron beans. Each of the three cathodes is inclined to make a
predeterm ned angle in such a manner that the el ectron beans enitted from
t he three cathodes intersect at the center of the main |ens.

first g I8 &PermFcedisidy WhetB? uFart§Pl d¥ndteds] Pagirqn EEsrof Gférr] and
Ferr] ontrallin e [ onyer g I o] am
oni 11 e FFoEy AR S tnase BFs e T Y B n gt 15 € FELS By i .
as showgetlcktkg. 4. The first grid Gerr] is disposed at a predeterm ned
position in such a manner that electron beans emtted fromthe red

cat hode, theTheeerecaidrogieid amd stilid dyl udagat hdelke at eonl Inpwteticspadd

throthl%Q?u%ggeea CCD camera 14a, an optical 1lens 14b and an
illuminating unit 14c. The second-grid position data detection
mechanism 14 is illuminated by the illuminating unit 1l4c so
that the image of the beam transmission aperture 6 of the
second grid G, enlarged by the optical lens 14b is picked up by
the CCD camera 1l4a. Image data picked by the CCD camera 1l4a

is received by the control unit as position data of the second

grid G, so that the position of the second grid G, is detected.

In accordance with position data aone, the control unit
operates fhe first—grid locating mechanism 16 and controls the
operation of the first-grid locating mechanism 16. In
accordance with the control performed by the control unit, the
first-grid locating mechanism 16 locates the first grid G, in
such a manner that the center of the beam transmission aperture
5 of the first grid G, is aligned coaxially with the center of
the beam transmission aperture 6 of the second grid G,.

The first—-grid 1locating mechanism 186, for example,
includes an X- and Y-axial movement mechanism 18 and a Z-axial
movement mechanism 19. Each of the X- and Y—-axial movement
mechanism 18 and the Z-axial movement mechanism 19 has a drive
portion for moving the first grid G, held by the first-grid

holding mechanism 11 in response to a signal output from the



single grids so as to be intersect at the center of one main |ens. Each of
the three grids of the first grid Jerr] has a beam transm ssion aperture
5 for allowing the electron beamenitted fromeach of the accommobdat ed
cat-hodes. The second grid Jerr] has three beamtransni ssion
apertures 6, for exanple, as shown in Fig. 5. The three single grids
formng the first grid Jerr] are joinegsto the bottomface of the second
grid Gerr] in such a manner that each beamtransm ssion aperture 5
coincides with the beamtransm ssion aperture 6 in the bottomface of the
second grid Jerr], The el ectron gun 1 has the structure that the

cat hodesCPRAtTPbspditive colors and the first grid err] are connected to

t he . . _ Cowianl Of. - S{ oytp
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data detection mechanism 15 modifies$ the deviation detected by
the deviation data detection mechanism 15, and then the Z-axial
movement mechanism 19 moves the first grid G, in the Z-axial
direction so as to bring the first grid G, into contact with
the bottom face of the second grid G,.

The Z-axial movement mechanism 19 has a compression spring
20 for controlling the coﬁtact pressure between the first grid
G, and the second grid G,. The contact pressure between the
first grid G, and the second grid G, is determined in
accordance with the quantity of compression/expansion of the
compression spring 20.

As described above, the first—grid locating mechanism 16
moves the first grid G, to a predetermined position in such a
manner that the centers of the beam transmission aperture 5 of
the first grid G, and the beam transmission aperture 6 of the
second grid G, coincide with each other.

The deviation data detection mechanism 15 includes a pair
of image pickup mechanisms 21 and 22, for example, as shown in
Fig. 8, disposed diagonally in such a way as to make a
predetermined offset angle from the perpendicular axis, the
image pickup mechanisms 21 and 22 being bilaterally symmetrical

with respect to the vertical axis. In this embodiment, each



essential portion of the apparatus 10 for assenbling the electron gun 1,
and Fig. 7 is a left-hand side view show ng an essential portion of the
apparatus 10 for assenbling the electron gun 1. The apparatus 10 for
assenbling the electron gun 1 has a first-grid holding mechanism 11 for
holding the first grid Jerr], a second-grid holding nechanism 12 for

hol ding the second grid &, a fi rst-griflgl position data detection nmechani sm
13 for detecting position data of the first grid Jerr], a second-grid
position data detection mechanism 14 for detecting position data of the
second grid G2, a deviation data detection nechanism 15 for detecting

devi ati ®fi d&ea et the fPpge PdckyrEMEh2mkfng he! sdebnd2ghied @ a

br cdet OPRFAEY. UM ort BCCRBnEPor MRt TEr oty EEbe A oReTSI { e he
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17 for joining the first grid err] and the second grid Jerr] to each

other. have extEheifir siigeisd fobdi nghekchaseshral hazishreritil dirg
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aperture 5 of the first grid G,.

Similarly to the first—-grid position data detection
mechanism 13 and the second-grid position data detection
mechanism 14, the pair of the image pickup mechanisms 21 and
22 forming the deviation data detection mechanism 15 has CCD
cameras 2la and 22a, optical lenses 21b and 22b and
illuminating units 21lc and 22c.

The deviation data detection mechanism 15 divides and
photographs the right and left edges of each of the beam
transmission apgrtures 5 and 6 of the first grid G, and the
second grid G, located by the first—-grid locating mechanism 16.

Specifically, the left-hand image pickup mechanism 21 of
the pair of the image pickup méchanisms 21 and 22 forming the
deviation data detection mechanism 15 causes the CCD camera 21la
thereof to pick up the image of the right-hand edge of each of
the beam transmission ape}tures 5 and 6 of the first grid G,
and the second grid G, illuminated by the illuminating unit 21c
and enlarged by the optical lens 21b. Image data picked up by
the CCD camera 2la is received by the control unit.

The right—-hand image pickup mechanism 22 df the pair of

the image pickup mechanisms 21 and 22 forming the deviation

data detection mechanism 15 causes the CCD camera 22a thereof



t he-hol ding portions 1l1a, 11b and 11c are able to individually hold the
three single grids. Each of the three holding portions 1la, 11b and 1lc
of the first-grid holding mechanism 11 is able to individually hold each
of the single grids by, for exanple, a hydraulic cylinder. The
first--grid holding nechanism 11 is connected to the first-grid |ocating
mechani sm 16 so as to be noved to a pre#déterm ned position when the
first-grid locating mechanism 16 perforns the | ocating operation.

The second-grid hol ding nmechanism 12 has a structure to stably hold the

second gridl (&l np :t@lesqmggsqg;?ﬂgogaﬂ-ms 58800 % s Udth R L)1 BB eSsed

fromthe right an eft si exanpl e, pai r of hydraulicC
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13 and the second-grid position data detection nmechanism 14 1 ncludes an
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an illum nati®e umentrdBcunit Thenthes3tkegr iithageosidtaoni t«hid ap i eeé@ctipon
nechanisnng is illumnated by the illumnating unit
y the pair of thHe image pickup mechanisms 21 and 22

respectively to approximate image data to ellipses. The
deviation of the coordinates of the positions of the centers

of the two ellipses is detected as the deviation between the
center of the beam transmission aperture 5 of the first grid

G, and that of the beam transmission aperture 6 of the second
grid G,.

The control unit again moves the first-grid locating
mechanism 16 in accordance with deviation data above to modify
the deviation.

The first grid G,, the deviation of which has been
modified, is brought to the bottom face of the second grid G,
of the Z-axial movement mechanism 19 of the first-grid locating
mechanism 16, as described above. Then, the Joining mechanism
17 joins the contact portions of the first grid G, and the
second grid G, to each other.

The joining mechanism 17 includes, for example, a laser
welding machine. The joining mechanism 17 emits laser beams

to the contact portions of the first grid G, and the second

grid G, so that the contact portions are welded with laser

beams. Thus, the first grid G, and the second grid G, are



13c. so that the image of the beamtransm ssion aperture 5 of the first

grid Jerr] enlarged by the optical lens 13b is picked up by the CCD
canera 13a. | mage data picked up by the CCD canera

14 - 13a is received by the control unit as position data of the first
grid Jerr] so that the position of the first grid Gerr] is detected.

The second-grid position data detectio chanism 14 includes a CCD canera
1l4a, an optical lens 14b and an illum™mating unit 14c. The second-grid
position data detection nechanism 14 is illumnated by the illum nating
unit 14c so, that the imge of the beamtransm ssion aperture 6 of the
second 9P Y12 LY by the optical lens 14b is picked up by the

CCD canmera 1 I ta piigke y (E@ D} 1 ' cei,xed, by the
control uni t/JIzlhse pg%iq%%%%at é%of §|?Ee g"e:%%z')nd g??ﬁ‘% e%r ecls%({ a?h;ﬂhel

positi onnofotdtngecay grhd G2presdatectp@ivention  dnd actawdagce whéh
position data above, the control unit operates the first-grid |ocating

mechani sTRA6CaMENELARES| St tugrer Beportheof devhatienr satgr i detestaenng
nEChanl%@cﬁ%%ismlfk which detects deviation if deviation takes place

between the first grid G, and the second grid G, located by
the first-grid 1locating mechanism 16. In accordance with
detected deviation data, the control unit controls the
operation of the first-grid locating mechanism 16 so that
deviation between the first grid G, and the second grid G; is
modified. Therefore, the apparatus 10 for assembling the
electron gun 1 is able to accurately join the first grid G, and
the second grid G, to each other so that the focusing
characteristic of the assembled electron gun 1 is improved.

Since the image pickup mechanisms 21 and 22 forming the
deviation data detethOn mechanism 15 of the apparatug 10 for
assembling the electron gun 1 are disposed diagonally with
respect to the vertical axis, the apparatus 10 for assembling
the electron gun 1 is significantly effective when the diameter
of the beam transmission aperture 5 of the first grid G, is
larger than that of the beam transmission aperture 6 of the
second grid G, or when the diameter of the beam transmission
aperture 5 of the first grid G, is smaller than that of the
beam transmission aperture 6 of the second grid G, by 50 pum or
smaller.

The apparatus 10 for assembling the electron gun 1 detects

the distance between the first grid G, and the second grid G,



accoerdance wth the control perforned by the control unit, the first-grid
| ocati ng nechani sm 16 |locates the first grid Gerr] in such a manner that
the center of the beamtransm ssion aperture 5 of the first grid err] is
aligned coaxially with the center of the beamtransm ssion aperture 6 of

the second grid Jerr]. The first-grid | ocating nechanism 16, for
exanpl e, I ncl udes an X- and Y-axi al Xgment mechani sm 18 and a Z- axi al
novenent nechani sm 19. Each of the X- and Y-axial novenent mechani sm 18

and the Z-axial novenment nechanism 19 has a drive portion for noving the
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electron gun 1 can easily be controlled.

A method of assembling the electron gun 1 by using the
apparatus 10 for assembling the electron gun 1 having the
above-mentioned structure will now be described.

As shown in Fig. 9, the method of assembling the electron
gun 1 includes setting step S1 for setting the f1rst grid G, to
the first-grid holding mechanism 11 and the second grid G, to
the second-grid holding mechanism 12; position data detection
step SZ for detecting position data of each of the first grid
G, and the second grid G,; position coincidence step 83 for
locating the first grid G, and the second grid G, in accordance
with data detected in the position data detection step S2;
deviation data deteétion step S4 for detecting deviation data
between the first grid G, and the second grid G, after the
position coincidence step S3 has been performed; deviation
modifying steﬁ S5 for modifying the deviation between the first
grid G, and the second grid G, in accordance with deviation
data detected in the deviation data detection step S4; joining
step S6 for joining the first grid G, and the second grid G, to
each other after the deviation modifying step S5 has been
rerformed; and deQiation confirmation step S7 for confirming

existence of the deviation between the first grid G, and the



nmovenent nmechani sm 19 noves the first grid Gerr] in the Z-axial direction

so as to bring the first grid err] into contact with the bottom face of
the second grid Herr]. The Z-axi al novenment nechani sm 19 has a
conpression spring 20 for controlling the contact pressure between the
first grid Gerr] and the second grid Jerr]. The contact pressure between
the first grid Jerr] and the second grod Gerr] is determned in
accordance with the quantity of conpression/expansion of the conpression
spring 20. As descri bed above, the first-grid |ocating nmechanism 16

noves the first . ri{:’d Gk rr]tho a predetermn Qsition in such a, manner
That t Recomst Bra¥ (s, RESBELthE, 3aBRECE SHounsm Y B ettt oni
ar | P !
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shown in Fig. 8, disposed diagonally in such a way as_to nake a .
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vertical axis. In thrs enbodi nent, eac
16 in such a manner that each of the single grids forming the
first grid G, must be processed. Therefore, after the process
for joining the single grid corresponding to, for example, the
red cathode to each other has been completed, the process is
returned to the position data detection step S2 fo join the
single grid corresponding to the green cathode to each other.
After the process for joining the single grid corresponding to
the green cathode has been completed, the process is returned
to the position data detection step S2 to join the single grid
corresponding to the blue cathode to each other.

As described above, the processes from the position data
detection step S2 to the deviation confirmation step S7 are
repeated three times so that the process for joining the first
grid G, and the second grid G, to each other is completed.

The process for assembling the electron gun 1 is performed
in such a manner that the setting step S1 is initially carried
out so that the three single grids forming the first grid G,
aligned to the cathode 2 are respectively held by the holding
portions 1lla, 1lb and lic of the first—grid holding mechanism
11. Moreover, the second grid G, is held by the second-grid

holding mechanism 12.

Then, the position data detection step S2 is performed in



of the pair of the inmage pickup nechanisns 21 and 22 has an offset angle
of about 30[err] nmade fromthe vertical axis. The pair of the imge

pi ckup nechani snms 21 and 22 are disposed to have extension |ines from
their central axis which are intersect at the central point of the beam
transm ssion aperture 5 of the first grid Jerr]. - Simlarly to the
first-grid position data detection nechanism 13 and the second-grid
position data detection nechanism 14, the pair of the imge pickup

mechani sms 21 and 22 forming the deviation data detection nechanisn115 has
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and enl arged by the opti cal lens 21b. | rage data picked up by the CCD

canera 2machgnigmei Y&d and t hbecopeeonduarid position data detection
mechanism 14 have the CCD cameras 13a and 14a, the optical
lenses 13b and 14b and the illuminating units 13c and 14c. The
CCD cameras 13a and 14a of the first-grid position data
detection mechanism 13 and the second-grid position data
detection mechanism 14 pick up the images of the beam
transmission apertures 5 and 6 illuminated by the illuminating
units 13c¢ and 1l4c and enlarged by the optical lenses 13b and
14b. Image data picked up by the CCD cameras 13a and 1l4a is,
as position data of the first grid G, and the second grid G,,
received by the control unit so that the positions of the first
grid G, and the second grid G, are detected.

Then, the position coincidence step S3 is performed so
that the positions of the first grid G, and the second grid G,
are located. The locating process 1is performed in such a
manner that the control wunit operates and controls the
operation of the first-grid locating mechanism 16 in accordance
with position data detected in the position data detection step
s2.
In accordance with position data of the first grid G, and

the second grid G, detected in the position data detection step



The right-hand i mage pi ckup nmechani sm 22 of the pair of t he i mage pi ckup
mechani snms 21 and 22 form ng the deviation data detection nmechani sm 15
causes the CCD canera 22a thereof

17 - to pick up the image of the |left-hand edge of each of the beam
transm ssion apertures 5 and 6 of the first grid Gerr] and the second

grid derr] illumnated by the illum nappng unit 22c and enlarged by the
optical lens 22b. Imge data picked up by the CCD canmera 22a is received
by the control unit. The control unit synthesizes inage data itens

pi cked t he pai.r of. the . pi ckup_nmechani s 2 nd 22 .
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aperture 6 of the second grid Gerr]. . The control unjt agai.n noves
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above tﬁegRQhEXm EE? devi ati on.

The first-grid locating mechanism 16, under control of the
control unit, locates the first grid G, in such a manner that
the center of the beam transmission aperture 5 of the first
grid G, aligns with the center of the beam transmission
aperture 6 of the second grid G,.

Then, the deviation data detection step S4 is performed
so that deviation data between the located first grid G, and
the second grid G, is detected. That is, the process for
locating the first grid G, and the second grid G, is performed
in the position coincidence step S3. HoweVer, deviation
sometimes takes place between the located first grid G, and the
second grid G, attributable to an error of position data
detected by the first—-grid position data detection mechanism
13 and the second—grid position data detection mechanism 14 or
an operational error of the first—grid locating mechanism 16.
Accordingly, the foregoing deviation 1is detected in the
deviation data detection step S4.

The process for detecting deviation data is performed in
such a manner that the deviation data detection mechanism 15
ricks up the right and left edges of each of the beam
transmission aperture 5 of the first grid G, and the beam

transmission aperture 6 of the second grid G, after which the



The first grid Jerr], the deviation of which has been nodified, is
brought to the bottomface of the second grid & of the Z-axial novenent
mechani sm 19 of the first-grid |ocating mechanism 16, as descri bed above.
Then, the joining mechanism 17 joins the contact portions of the first
grid GJerr] and the second grid Jerr] to each other. The joining
mechani sm 17 includes, for exanple, a |asgr welding machine. The joining
mechani sm 17 emits | aser beans to the contact portions of the first grid
Ferr] and the second grid Gerr] so that the contact portions are wel ded

withlaser be Thus, the first r|d err%landthe second grid Jerr]
ar e ontro un1t processes the p cke age%al ded to each ot her.
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pr esent i nvention and havi ng ove-nentioned structure has the
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takes place between the first grid Jerr] and the second grid Jerr]
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vertical axis. Moreover, the extension lines of the central
axes of the pair of the image pickup mechanisms 21 and 22
intersect at the central point of the beam transmission
aperture 5 of the first grid G,.

The pair of the image pickup mechanisms 21 and 22 forming
the deviation data detection mechanism 15 has CCD cameras 2la
and 22a, optical lenseés 215 and- 22b and illuminating units 21c
and 22c. The deviation data detection mechanism 15 divides the
right and left edges of the beam transmission apertures 5 and
6 of the first grid G, and the second grid G, located by the
first—-grid locating mechanism 16 into the right—hand section
and the left-hand section to pick up the images of the right
and left edges.

Specifically, the CCD camera 2la of the left-hand image
pickup mechanism 21 of the pair of the image pickup mechanisms
21 and 22 forming the deviation data detection mechanism 15
Pricks up the image of the right-hand end of each of the beam
transmission apertures 5 and 6 of the first grid G, and the
second grid G, illuminated by the illuminating unit 21ic and
enlarged by the optical lens 21b, the image picked up as
described being formed as shown in Fig. 10. Image data picked

up by the CCD camera 21a is received by the control unit.



operation of the first-grid |locating nmechanism 16 so that deviation
between the first grid err] and the second grid & is nodified.
Therefore, the apparatus 10 for assenbling the electron gun 1 is able to
accurately join the first grid Gerr] and the second grid (Jerr] to each
ot her. so that t:he focusing characteristic of the assenbled electron gun 1
IS | nproved. Since the inmage picigyp nmechani sns 21 and 22 form ng the
devi ati on data detection nechanism 15 of the apparatus 10 for assenbling
the electron gun 1 are di sposed di agonally with respect to the vertical

axi s, the apparatus for assepghlin e electro n1lis_ si n flcantly
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apertur % fofratimg ftihrestdegriiadt i@nerdata slestresd § iern tm%amammm o5t hieckpeam
transm ssion aperture 6 of the second grid Ferr] by 50 [err]mor  snmaller.

The appaft udegs ©dr thesdrbErhgne nend| ect§ahf qifn theadeast §ra]n§ﬂésai18{’ance
bgtmeen 45@%{ﬁf§£ Qrégd(%EBE]tﬁ@deQEtS%SQQP<9rhﬂdekﬁrrLecond grid G,

illuminated by the illuminating unit 22c and enlarged by the
optical lens 22b, the image picked up as described being formed
as shown in Fig. 11. 1Image data picked up by the CCD camera
22a is received by the control unit.

The control unit synthesizes image data items respectively
picked up by the pair of the image pickup mechanisms 21 and 22
and approximates image data to ellipses, for example, as shown
in Fig. 12. The deviation between the coordinates of the
central positions of the two ellipses is detected as the
deviation between the center of the beam transmission aperture
5 of the first grid G, and that of the beam transmission
aperture 6 of the second grid G,.

After the deviation betweeﬁ the first grid G, and the
second grid G, has been detected in the deviation data
detection step S4, the deviation modifying step S5 is performed
so that deviation is modified.

The process for modifying the deviation is performed in
such a manner thét the control wunit again operates the
first-grid locating mechanism 16 and controls the operation of
the first-grid locating mechanism 16 in accordance with

deviation data detected in the deviation data detection step
S4.



by neasuring the difference between the dianeter of the ellipse, to which
the beam transm ssion aperture 5 of the first grid Gerr] has been
approxi mated, and that of the ellipse to which the beamtransm ssion
aperture 6 of the second grid err] has been approxi mated. Ther ef or e,
the cutoff characteristic of the electron gun 1 can easily be controlled.
A nmethod of assenbling the electron gun 4gby using the apparatus 10 for
assenbling the electron gun 1 having the above-nentioned structure wl|

now be descri bed. As shown in Fig. 9, the nethod of asserrbl ing the
el ectron gun i cl udes,setti 1 for settin err]
to the first- _th’g Hgaﬁb%ﬂg?ﬁ “’rﬁPeiLnf£ ﬁ?&htaﬁ‘ésg‘e&gna grf‘ gf]tc)a

second- grj zmufy N3 cABARSAI $5" 1< mPASd ti PR dak@ Qﬁaevthﬁmalsaepeeqzlél%
detecting position data of each of the first grid (err] and the second

grid ¢ erurjde posiohiteo lcoohctdencemstrep S3ntor to oredify tthe fdesiaygion
dJerr] and the second grid Gerr] in accordance w.th data detected |n t he

posi ti on YRttt ifdhsét 56132(5 el ithe $fcqntasddfelt i bth Re eprShude _
det ecting, rgev'xﬁetxlmlnssﬁtl% [Rglueen %@grf lctflgtd%él%g rﬁét@é@?t@ﬁesFE?QQ grid
Ferr] aft

t position C InCI ence S een per

devi at i ongr 7@t f ¥hBJtBE €Pe sOnd O r 1P, MthbéQﬁ‘ Heyi Bid Nt bebyeenc i igedi r st
grid Jerr] and the second grid & in accordance with deviation data
detect ed im tihe mrewiissiddedabacgdet dbei dnagiap BAveneonhimgechenépmSESf of

j 0i ni ng the flrst grid Jerr] and the second r|d g rrl to each ot her
after the*Revifdtisdnardd f P agt SREp MEFhRRL SPpeh® moves in Zz-axial

direction under control of the control unit to bring the first
grid G, into contact with the bottom face of the second grid
G,. Since the deviation between the first grid G, and the
second grid G, has been modified, the center of the beam
transmission aperture 5 of the first grid G, and the beam
transmission aperture 6 of the second grid G, coincide with
each other.

Then, the joining step S6 is performed so that the first
grid G, and the second grid G, are joined to each other.

The process for joining the first grid G, and the second
grid G, to each other is performed by the joining mechanism 17.
The joining mechanism 17 includes, for example, a laser welding
machine. The joining mechanism 17 emits laser beams to the
contact portions of the first grid G, and the second grid G, to
‘weld the contact portions with the laser beams so that the
first grid G, and the second grid G, are joined to each other,
as shown in, for example, Fig. 13.

In the final deviation confirmation step S7, whether or

not the first grid G, and the second grid G, are deviated from



performed; and deviation confirmation step S7 for confirmng existence of
the deviation between the first grid Jerr] and the

20 second grid Jerr] after the joining step S6 has been perforned.

Al though the three single grids formng the first grid Gerr] is naned
generically as the first grid Gerr] to sinplify the description of this
specification, the position data detectpon step S2 to the deviation
confirmation step S7 nust be perfornmed in such a manner that each of the
single grids formng the first grid (Qerr] nmust be processed. Therefore,

after the.proegss i50Loh®lihad t herml r@éﬁ&{%@ﬁ@&ﬁﬁ?ﬁ%h% QRepf @7
exanple, the red cathode to each other has been conpleted, the process is

returnetstpetherpedi inorohim tiet peeventstfdpwS t othei Hetvhatesi fdlrestgri d

correspondi ng to the green cathode to each other. After the process for

j oi ni ng8THE Gi AgFethei aee8rfe&pdndiGagtPothehé odrewd NEaPHGFE Sas fhddif

conpl et . r S is returped.,t € ROsitJon et ect | tep S2

to joi nggﬁéysi'?ﬂgl ggg{%isd pslc%?ef egggﬁélbr‘%gat%get Eceo bﬂ&% ‘é’g?hg&% tt’g)eellaag{1E O(S)r% her .

As descpibedrmbaven the gbgggggegg%gngghe position data detection step S2
[ 7

to the deviation confirmation step are

Although the deviation between the first grid G, and the
second grid G, can be modified in the deviation modifying step
S5, an error made when the first grid G, is moved in the
Z-axial direction by the Z-axial movement mechanism 19 or a
thermal distortion generated in the joining step S6 sometimes
causes deviation between the first grid G, and the second grid
G, to again take place which exceeds the permissible range.
Accordingly, the deviation confirmation step S7 detects the
deviation between the first grid G, and the second grid G,
generated after the deviation modifying step S5 has  been
performed. Thus, introduction of the defective product into
the following process is inhibited.

The process for confirming the deviation in the deviation
confirmation step S7 is performed by using the deviation data
detection mechanism 15, which is used in the deviation data
detection step S4. That is, the right and left image pickup
mechanisms 21 and 22 forming the deviation data detection
mechanism 15 pick up the right and left edges of the beam
transmission apertures 5 and 6 of the first grid G, and the
second grid G, which have been joined to each other. Then,
picked up image data is supplied to the control unit. The

control unit synthesizes image data and approximates image data



repeated three tinmes so that the process for joining the first

grid Jerr]

and the second grid Jerr] to each other is conpleted. The process
for assenbling the electron gun 1 is perforned in such a nmanner that the
setting step S1 is initially carried out so that the three single grids
formng the first grid Gerr] aligned to the cathode 2 are respectively
held by the holding portions 1la, 11b and_l11c of the first-grid holding
mechani sm 11. Moreover, the second grid 7err] is held by the second-grid
hol di ng mechani sm 12. Then, the position data detection step S2 is

perfOrnEdtbnellipses. Thus, the deviation betweeT thezgoor§QBQt@én%qner

that position data of each of the first grid (err

and the secon

grid

Jerr] istheteentdrsThé phecess fedrl igateactingde postéd oasdaha devparfiemned
by the fiég%ggridlggsition data detection nechanism 13 and the second-grid

°Ret

position

1S YRt SR chhint Ren agam transmisgéenr ppedtalevés, ofhdhe

first-gri
position
opti cal

fipoel ko datmdchioetion fRCianh SILIRANE L0 2eeond il or 1

dat a détectribn chahi Sm have 't
thResescddd arddldgb and the illum nating units 13c and 14c. The

If the deviation between the first grid G, and the second
grid G, detected as described above exceeds a permissible
range, the first grid G, and the second grid G, are determined
to be defective product and thus removed from the process for
assemblihg the electron gun 1 so that introduction of the
defective first grid G, and the second grid G, into the
following process is inhibited.

As described above, the process from the position data
detection step S2 to the deviation confirmation step S7 must
be performed for each of the single grids forming the first
grid G,. Therefore, after the process for Joining the single
grid corresponding to, for example, the red cathode has been
completed, the process is returned to the position data
detection step S2 to join the single grid corresponding to the
green cathode. After the process for joining the single grid
corresponding to the green cathode has been completed, the
process is rgturned to the position data detection step S2 to
Join the single grid corresponding to the blue cathode.

As described above, the processes from the prosition data
detection step S2 to the deviation confirmation step S7 are
repeated three times so that the process for Joining the first
grid G, and the second grid G, to each other is completed.

-



CCD caneras 13a and 14a of the first-grid position data detection

mechani sm 13 and the second-grid position data detection nechanism 14 pick
up the images of the beam transm ssion apertures 5 and 6 illum nated by
the illumnating wunits 13c and 14c and enlarged by the optical |enses 13b
and -14b. Image data picked up by the CCD caneras 13a and 14a is, as
position data of the first grid Jerr] a8d the second grid Jerr],

received by the control unit so that the positions of the first grid

Gerr] and the second grid Jerr] are detected. Then, the position
coi nci dence Thepm&Bhod @érdsﬁemm thigate Leled rposgtihoascofdihe $orgte grid
Jerr] and the second, err] . are | ocated. The | ocating process is

per f or m@d &SFSuLRVER LY ﬁn%?stWé‘f 156! o1 d?a%lqett?ﬁérlé)t‘bss%ﬁfﬂ brit30l s the
operati gr Q—z‘(ctI g—?% fdéx?f o144 LOERLERY tH%CfH'}Js? d 5,260 dﬁ'{sbc Sedbid
e et ect | 2. I

position ata ecte In the position data on step

accor dagad dm ¢,h Wosdi l@@vdabaeﬁf ltdee tfdd sin gEhd @[o&l’ll’t]lo&ﬂcboiﬁd"lﬁié?r@@@nd
grid Gerr] detected in the position data detection step

22 SEterheSEohf r deviaitt opalteldest exl adre, pordt tbaal thel atd \oigsthiqn ofs
modified in the deviation modifying step S5. Therefore, the
accuracy of joining the first grid G, and the second grid G, to
each other can be improved and thus the focusing characteristic
of the electron gun can be improved.

Since the method of assembling the electron gun according
to this embodiment is arranged in such a manner that the pair
of the image pickup mechanisms 21 and 22 disposed diagonally
with respect to the vertical axis detect deviation, the
deviation between the first grid G, and the second grid G, can
be detected when the diameter of the beam transmission aperture
S of the first grid G, is larger than that of the beam
transmission aperture 6 of the second grid G, or when the
diameter of the beam transmission aperture 5 of the first grid
G, is smaller than that of the beam transmission aperture 6 of
the second grid G, by 50 um or smaller.

The method of assembling the electron gun according to
this embodiment is arranged to detect the distance between the
first grid G, and the second grid G, by measuring the
difference between the diameter of the ellipse, to which the
beam transmission aperture 5 of the first grid G, is
approximated, and that of the ellipse to which the beam

transmission aperture 6 of the second grid G, is approximated.



the.-first grid err] with respect to the second grid Jerr]. In
accordance with the cal cul ated positional relationship, the control unit
controls the operation of the first-grid locating mechanism 16. The
first-grid | ocati ng nechani sm 16, under control of the control unit,

| ocates the first grid Gerr] in such a manner that the center of the beam
transm ssion aperture 5 of the first grizberr] aligns with the center of
the beam transm ssion aperture 6 of the second grid (Jerr]. Then

the deviatjon data detection step S4 is perforned so that deviation data
bet ween t féef% Gt%ed 19 stuigtifd copaprreahatichef sthomilget Boxg gun] 1j san

detected. ga5iD@tpls rQgess for |ocating the first grid Jerr] and
t he secondaS%Pg Cfe??%gﬁgeéggforned in the position coincidence step S3.

However, devigtnon tisommsinms drakeschpbaghgbehveenet beoh ogahedcEbrghngrid
Jerr] and the second grid Jerr] attributable to an error of position
data det &8t Yl pyembrd inent -igydldidgssitheodedaatidet eonf brmaktbanssep $3 and

t he secon?-grig Qosition daé? det ection mechanism 14 or an operational
error of tRe FYPEITHE YRTHS @ mRChakbemi 16St &Ldsr &ingly, thAeseEPEFOI ng

devi at | ongi sacs! agbedehake +6Hi likNo LA dPLEF!LAD ShER: 54 The

stﬁg SP
process for detecting deviation data 1s perforned in a~manner T hat
t he devi ahasnbelen apetef @mhéd) IrRnfvaRicsTohSof Bi 6kSetpivBeprbgittand gkt

edges of each of the beam transm ssion aperture 5 of the first grid

gerr] anaoﬂﬁ8w535n15tep can be prevented if deviation takes place
between the first grid G, and the second grid G, attributable
to thermal distortion or the like occurring because of the
welding operation.

When the method of assembling the electron gun according
to this embodiment is arranged in such a manner that the amount
of change in the deviation between the first grid G, and the
second grid G, occurring before and after the joining step S6
is stored as data and the quantity of correction is determined
in accordance with stored data when the process for assembling
the electron gun is performed, defective products can be
decreased.

The method of assembling the electron gun according to the
present invention has the deviation data detection step for
detecting deviation between the first grid and the second grid
which have been located in the position coincidence step if
deviation takes place, and then the deviation is modified in
the deviation modifying step. Therefore, the accuracy of
joining the first grid and the second grid to each other can

be improved and thus the focusing characteristic of the



transm ssion aperture 6 of the second grid Jerr] after which the

23 control unit processes the picked up inages. As descri bed above,
t he devi ation data detection mechanism 15 includes the imge pickup
mechani sms 21 and 22 diagonally disposed to nmake a predeterm ned angle
fromthe vertical axis and arranged to be bilaterally symetrical with
respect to the vertical axis. Mreover3gthe extension |ines of the central

axes of the pair of the inage pickup nmechanisns 21 and 22 intersect at the
central point of the beamtransm ssion aperture 5 of the first grid

derr].electrodhgupacbnobet hiRpireRea .pi ckup nmechani sns 21 and 22 form ng
the devi ati on data detection nechani sm 15 has CCD caneras 2la and 22a,
opti cal | ens®bnod pthgydnettpdarnf ialslaﬂmbrleitﬁgngfl?nietl§021@n & ZZ@OTmélg
deviatigP ggta detecti on nechanism 15 di vi des the t and1Jeft es of
Che penfb: PR Jpf EaFth ShIToraY &y et e ten & ity ST e

R TR St | AR Ry AL A dikgetina AT L0
t he righespard Itef tttedgesrtical axis detect deviation, the deviation
between the first grid and the second grid can be detected when
the diameter of the beam transmission aperture of the first
grid is larger than that of the beam transmission apertures of
the second grid.

Since the method of assembling the electron gun according
to the present invention has the structure that the deviation
data detection mechanism detects deviation data if deviation
takes place between the first grid and the second grid after
the locating operation has been performed by the first—-grid
locating mechanism and the control unit controls the operation
of the first—-grid 1locating mechanism in accordance with
detected position data, deviation between the first grid and
the second grid can be modified.

Therefore, the method of assembling the electron gun
according to the present invention is able to accurately join
the first grid and the second grid to each other so that the
focusing characteristic of the assembled electron gun is
improved.

Since the apparatus for assembling the electron gun is
structured such that the deviation detection mechanism is
composed of the pair of the image pickup units disposed

diagonally with respect to the vertical axis, the first grid



Specifically, the CCD canera 2l1la of the left-hand i mage pickup nmechani sm
21 of the pair of the imge pickup nmechanisns 21 and 22 form ng the

devi ation data detection nechanism 15 picks up the inmage of the right-hand
end of each of the beam transm ssion apertures 5 and 6 of the first grid
Gerr] and the second grid Gerr] illumnated by the illumnating unit 21c
and enlarged by the optical |ens 21b, ge i mge picked up as described
being forned as shown in Fig. 10. Inmage data picked up by the CCD canera
2la is received by the control unit.

24 and Thize (X3 Quh@rd 2 2anohctheate yht bhandinedger padup tinec hdrins m 22
of the pgk% gtathg inage %%ckup mechani snms 21 and 22 form ng the deviation
data det &Cti oAREERANCIMITS Hedrs WRPI™MS § WAy e BE FENES F e PE- RBRd Td A6 tof
each of gheqbeam i €Q§ 1SS apgr teir.e a - Lhe fir ri err]
and the gecond grilr C{ggﬁﬁﬂ I ﬁﬁJ%?ngﬁgd%ggmtEgagfﬁgﬁ%ﬁgpiﬁg%kﬁ%fegzgkand
enl ar gedthy séeondpdiodl ot ewtseR2the t heametge prckRd bpaas tdencmiked okei Ng
formed as shown in Fig. 11. Inage data picked up by the CCD canera 22a is
recei ved2B§ TtHE ec &t rtd1e wRqond grid The swatler thib thathedi zés bemge data

items re%PQﬁ&&Y?éybn aperture of the second grid in such a manner that
the difference is very small.

Although the invention has been described in its preferred
form with a certain degree of particularity, it is understgod
that the present disclosure of the preferred form can be
changed in the details of construction and in the combination
and arrangement of parts without departing from the spirit and

the scope of the invention as hereinaftér claimed.



pi cked up by the pair of the image pickup nmechanisms 21 and 22 and
approxi mates image data to ellipses, for exanple, as shown in FEig. 12
The devi ati on between the coordinates of the central positions of the two

el Fipses is detected as the deviation between th Ll u)u nﬁmeam
transm ssion aperture 5 of the first grid qerr]ﬁmmﬂm “ Il 8llbeam
transnission aperture 6 of the second geid Gerr]* ¢ * A tér fhe

devi ation between the first grid Gerr] and the second grid Jerr] has
been detected in the deviation data detection step S4, the deviation

nodi fyi WHASt €8 ShailsiEpernisor mred so that deviation is nodified. The
process for nodifying the deviation is perfornmed in such a manner that
the controll-unid maghrfd obpapacmBlipgean LilESLrN &UroCRMHY Shdthani sm 16

and control s _the operation o the first-grid i i in
accor dance Wlat ﬁgSlgle(\)/I?a(h%an c?at’[eé:tdgjtnegt%h ?ﬁrt ﬂ%ggg\kléggigﬁggg?%r?;ﬂe%g%t i on
step 94 each of a first grid and a second gr28 havinglheeam and

Y-axi al novenent nmechanism 18 of the first-grid [|ocating nechanism 16 is
nmoved i firmemissdme Yreditairedir ecti ons

a position coincidence step for making coincide the
position of said first grid and the position of said second
grid with each other in accordance with position data detected
in said position data detection step;

a deviation data detection step for detecting deviation
between said first grid and said second grid after said
position coincidence step has been performed;

a deviation modifying step for modifying the deviation
between said first grid and said second grid in accordance with
deviation data detected in said deviation data detection step;
and

a joining step for joining said first grid and said second

grid to each other after said deviation modifying step has been

rerformed.

2. A method of assembling an electron gun according to
claim 1, wherein said deviation data detection step is a step
in which a pair of image pickup mechanisms disposed diagonally
with respect to an axis and bilaterally symmetrical with
respect to the axis pick up images of right and left edges of
beam transmission épertures of said first grid and said second

grid, after which the picked up images are processed so that



under control ‘of “the-control unit to nodify the deviation between the

first grid Jer t second grid Jerr] to be included in a

perm ssi bl e rar{@"’;’mﬂmﬂu ﬂ iation between the first grid Jerr] and
the second grid err Al nodi fied to be included in the pernmissible
range, the Z-axial novenent nechanism 19 of the first-grid |ocating
mechani sm 16 noves in the Z-axial direcggon under control of the control
unit to bring the first grid Gerr] into contact with the bottom face of

the second grid {err]. Since the deviation between the first grid Jerr]

and the desda@idngthdaGhetwéeRasa peeni Mpgliddad ardde Lientasc oid thei depgn
transm ssion aperture 5 of the first grid err] and the beam transm ssion
apert ur degegftedhe second grid err] coincide with each other. Then,
the joining step S6 is perfornmed so that the first grid err] and the
second grid Jerr] are joined to each other. The process for joining

the first grizd G arpkcaRd bize a%%%q{ﬁii?ir{gi_lgﬁ\ I rd® AATh QLRI hS ¢

performed by the jolning nmechanism 17. e joining nechanism 17 1| nc? udes,
for exandedm &, anerendl detiget hae hbhedev idtE groideitng betekan said7fensts
| aser beans to the contact portions of the first grid Gerr] and the
second FTHl Gaacr|sedd weeerrGe Eddit adf pof ¥1omBed By t ReaSaddnepetihe so
t hat thed.sftirsct ritd ertg? and. the econg grgd gerrxsr‘{].géeohoi nedtto each
ot her, s €hown Jom,"of afSP&eTEPY. S33d Peam TranspiasoR pPREYPARi on
confirmeds 08, 84 €Pipde WHEIGInPrtndobehberf brStsalld b ddiRr tFaRBMi E8¢oqeCONd
grid Jerr] are deviated from

aperture of said second grid.

4. A method of assembling an electron gun according to
claim 1, further comprising a deviation confirmation step for
confirming whether or not said first grid and said second grid
are deviated from each other, said deviation modifying step

being performed after said joining step has been performed.

5. A method of assembling an electron gun according to
claim 4, wherein said deviation confirmation step is a step in
which a pair of image pickup mechanisms disposed diagonally
with respect to an axis and bilaterally symmetrical with
respect to the axis pick up images of right and left edges of
beam transmission apertures of said first grid and said second
grid, after which the picked up images are processed so that
whether or not said first grid and said second grid are

deviated from each other is confirmed.

6. A method of assembling an electron gun according to



26. each other is confirmed. The deviation confirmation step S7 is

performed in order to prevent flow of the deviated {‘ESt 'ﬁai dderr] and

the second grid Gerr] to the followi ng process if ’lﬂ7 kes
pl ace attributable to the wel ding operation perfor H'ﬁg step

S6. Al t hough the deviation between the first grld G[er ™" &nd*t he
second grid Jerr] can be nodified in t¥fe deviation nodifying step S5, an
error made when the first grid Gerr] is noved in the Z-axial direction by
the Z-axial novenment nechanism 19 or a thermal distortion generated in the
joininckiop S6 ybmteiimesthe:amsmﬂi treat abhowheeheeernrt heof i ssidgfids@ err]
and the second grid _Jerr] to again take place which exceeds the

perm s hie P&ngsalq&cESFBPﬁglgfl"c h%rﬁeﬁeé'tllatﬁ?dcoﬁ’r’?’f‘ N&RICEn LG SFSdet ect s
t he qﬁmﬂg o I r thges g rr]
generatedp%#ter t gv$§$1§%t§%d? ??%gtgté%tgggﬂa eg%R@ggr orrrgg8 Thus,

i ntrodus¢amntebnshesgdebachipes tRiredwd Jaitd fifet forioveng phecessties

inhibited. The process for confirmng the deviation in the deviation
confirnefionidtepam7tranpuissinndaby risineg ofhe adal isgaond deitiad -

7. An apparatus for assembling an electron gun
comprising:

a first-grid holding mechanism for holding a first grid;

a second-grid holding mechanism for holding a second grid;

a first-grid position data detection mechanism for
detecting position data of said first grid;

a second-grid position data detection mechanism for
detecting position data of said second grid;

a deviation data detection mechanism for detecting
deviation data between said first grid and said second grid;

a first-grid locating mechanism for moving said first grid
to a predetermined position;

a control unit for controlling the operation of said
first-grid locating mechanism; and

a joining mechanism for joining said first grid and said
second grid to each other, wherein

said control unit controls the operation of said
first-grid locating mechanism in accordance with position data
detected by said first—grid position data detection mechanism
and position data detected by said second-grid position data

detection mechanism to make coincide the positions of said



det-ecti on nechani sm 15, which is used in the deviation data.-. detection step

S4. That is, the right and left image pickup ne ' nd 22 formng
t he devi ation data detection nechanism 15 pick B E II I’ | eft edges
of "the beam transm ssion apertures 5 and 6 of t rr] and

the 'second grid & which have been joined to each other. Then, picked up
i mage data is supplied to the control usidt. The <control unit synthesizes
i mage data and approxi mates i mge data

27 to ellipses. Thus, the deviation between the coordinates of the
centers fofr¥the8td @nd psesd| segepdctedd hsWihB F@fhat ¢ BRe Chetaient Rek

center of_ the bea ransm ssion apertyre.5 of the first. grid err] _and
t hat of {%&f&PP% ?Eé Qperalion ogrfﬁ%e glgF% @rld loc%fkﬁ%cp?ﬁ%an];m

eam transm SSI on ap he “secon errj.

I f the daviatieorabetderdthh@elinstiofr udtel QlltlecaR@ thie SECON@ev Pit dold €5 1]
detected as descri bed above exceeds a perm ssible range, the first grid

derr] drka detseddod peclatienrio awal idet akemvindgd ont belywedof setidvEeipsbduct
and thus repoved fromthe process for assenbling the electron gun 1 so
that int% cﬁri‘%nsﬁffdt%cmg‘éf%’é’tqlve first grid err] and the second grid
Gerr] into the

8. An apparatus for assembling an electron gun according
to claim 7, wherein

said deviation data detection mechanism has a pair of
image pickup mechanisms disposed diagonally with respect to an
axis and bilaterally symmetrical with respect to the axis, and
images picked up by said image pickup mechanisms are processed
by said control unit so that deviation data between said first

grid and said second grid is detected.

9. An apparatus for assembling an electron.;gun acqording
to claim 8, wherein said control unit measures the distance
between the center of a beam transmission aperture of said
first grid and the center of a beam transmission aperture of

said second grid to measure the amount of deviation between

said first grid and said second grid.

10. An apparatus for assembling an electron gun according
to claim 9, wherein said deviation detection mechanism confirms
whether or not said first grid and said second grid are
deviated from each other after said joining mechanism has

jJoined said first grid and said second'grid to each other.



foll owi ng process is inhibited. As descri bed above, the process from
the position data detection step S2 to the deviation confirmation step S7
nmust be perfornmed for each of the single grids formng the first grid
Jerr]. Therefore, after the process for joining the single grid
corr-esponding to, for exanple, the red cathode has been conpleted, the
process is returned to the position datz detection step S2 to join the
single grid corngspesing tapideTiy GOR GESHLING EEQTIRON IGMESS f or
joining the single grid corresponding to the green cathode has been
conpl et KBS TR PFOTHESDISCELOBURAed to the position data detection step S2
to join the single grid corresponding_to the bl ye cathode. As

descri bed ab‘bv‘é‘?%ﬂ% ?J‘P%C%%S%EPQFBHPFhé°5o§?§ﬁ5‘ﬁldé‘tga A AERGTA E¥ 2 to
t he deVé?&'&E‘s&P&‘éé&%i?ﬂ SLERi P{cBhELy" 9%%%?& h@ﬁ%éiﬁ%é&éé}?t the
process tor jorning the first™ grid efr] and the second grid err] to
each ot herstSgeodpieded. second grid occurring when a joining proce$s

The net hod of assenbling the el ectron gun according to the present

i nventi A hasfeheedcandtdateafade vdattdon detaeep Shef jpingdt E&rshg8uYi ati on

betmeenakgegﬂgsée gﬁ %&?Hﬂté”@nﬁ?gi%eggﬂgoduction of a defective

Ny

product into a following step. The apparatus includes a
control unit which controls the operation of a first—-grid
locating mechanism in accordance with position data detected
by a first—-grid position data detection mechanism and position
data detected by é second—grid position data detection
mechanism to make coincide the positions of the first grid and
the second grid to each other, after which the control unit
controls the operation of the first—-grid locating mechanism in
accordance with deviation data detected by a deviation data

detection mechanism to modify the deviation between the first

grid and the second grid.

Figure 6



grid Gerr] which have been located in the position coincidence step S3 if
devi ati on takes place, and then the deviation is nodified in the deviation
nodi fying step S5. Therefore, the accuracy of joining the first grid
derr] and the second grid Gerr] to each other can be inproved and thus
the focusing characteristic of the electron gun can be inproved.

Since the nethod of assenbling the elect¥ﬁf gun according to this

enbodi ment is arranged in such a manner ? the pair of the image pickup
mechani snms 21 and 22 di sposed diagonally wth respect to the vertical axis
detect deviation, the deviation between the first grid Gerr] and the
second grid err] can be detected when the dianeter of the beam

transm ssion aperture 5 cfogrmaf hrid Grerr] is larger than that of
the beam transm ssion aperture grid d0Q or when the

di ameter of the beamtransm ssio if the fifrst grid Jderr] is
smal l er than that of the beamtr Hrt ur e of the second grid
FJerr] by 50 [err]mor sndl0 lod of fassenbling the el ectron
gun according to this enbodi ne to detect the distance
between the first grid Gerr] an grid Gerr] by neasuring the

di f ference between the di aneter of ti |, tlo which the beam
‘ 4;% i s approxi mated, and that

transm ssion aperture 5 of the fj
rture 6 of the second

of the ellipse to which tmﬂgkmgﬂﬁ

grid Gerr] is approxinated.

%
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29 - Therefore, the cutoff characteristic of the electron gun 1 can easily
be controll ed. Since the nethod of assenbling the electron gun
according to this enbodi nent includes the deviation confirmation step S7
for confirm ng whether or not the first grid Gerr] and the second grid
Gerr] are deviated fromeach other after the joining step S6 has been
performed, introduction of a defectivezzquuct to the follow ng step can
be prevented if deviation takes place etween the first grid Gerr] and
the second grid Jerr] attributable to thermal distortion or the |ike
occurring because of the welding operation. When t he net hod of
assenbling the electron gun according to this enbodinent is arranged in
such a manner that the anmount of change in the deviation between the first
grid Gerr] and the second grid ccurring before and after the joining
step S6 is stored as data and thg quantityppf correction is determned in
accordance with stored data when {he procegs for assenbling the electron
gun is performed, defective prod an e decreased. The net hod of
assenbling the el ectron gun acqoOpN the present invention has the
devi ation data detection step flor
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detecting deviation between the first grid and the second grid which have
been located in the position coincidence step if deviation takes pl ace,
and then the deviation is nodified in the deviation nodifying step.
Therefore, the accuracy of joining the first grid and the second grid to
each other can be inproved and thus the focusing characteristic of the

30 el ectron gun can be inproved. 3pimce the nmethod of assenbling the
el ectron gun according to the present invention is arranged in such a
manner that the pair of the inmage pickup nechani sns di sposed di agonally
with respect to the vertical axis detect deviation, the deviation between
the first grid and the second grid can be detected when the dianeter of

t he beam transm ssion aperture of the first grid is larger than that of

t he beam transm ssion apertures of the second grid. Si nce the nethod
of assenbling the electron gun according to the present invention has the
structure that the deviation data detection nechani smdetects deviation
data if deviation takes place between the first grid and the second grid
after
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the | ocating operation has been perfornmed by the first-grid |ocating
mechani sm and the control unit controls the operation of the first-grid

| ocating nechanismin accordance with detected position data, deviation
between the first grid and the second grid can be nodifi ed.

Therefore, the nethod of assenbling the electron gun according to the
present invention is able to accuratelysj®@in the first grid and the second
grid to each other so that the focusing characteristic of the assenbl ed

el ectron gun is inproved. Since the apparatus for assenbling the

el ectron gun is structured such that the deviation detection nechanismis
conposed of the pair of the inmage pickup units di sposed diagonally with
respect to the vertical axis, the first grid

31 and the second grid can accurately be joined to each other when the

di aneter of the beamtransm ssion apertures_of the first 1@rid Is larger
than that of the beamtransm ssion apert W of _ the se grid or when
the diameter of the beamtransn ssion pe &30t th7 second grid is
smal l er than that of tH7beam
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transm ssion aperture of the second grid in such a manner that the
difference is very snmall. Al t hough the invention has been described in
its preferred formwth a certain degree of particularity, it is
understood that the present disclosure of the preferred formcan be
changed in the details of ‘construction and in the conbination and
arrangenent of parts w thout departing 24 the spirit and the scope of

the invention as hereinafter clainmed. VWHAT IS CLAIMED | S:

1. A method of assenbling an el ectron gun conpri sing: a position
data detection step for detecting position data of each of a first grid
and a second grid having beam transm ssion apertures; a position

coi nci dence step for nmaking coincide the position of said first grid and
the position of said second grid with each other in accordance with
position data detected in said positi data detection step; a
devi ati on data detection step for detvo ing deviation between said first
grid and said second grid after sai

|

FIG.5



position coinci dence step has been perforned, a devi ation nodifying
step for nodifying the deviation between said first grid and said second
grid in accordance with deviation data detected in said deviation data
detection step; and a joining step for joining said first grid and
said second grid to each other after said deviation nodifying step has
been perforned. 2. A nmethodegfiopassenbling an el ectron gun
according to claim1l1, wherein said deviation data detection step is a
step in which a pair of inage pickup nmechani sns di sposed di agonal ly

Wi th respect to an axis and bilaterally symetrical with respect to the
axis pick up images of right and | eft edges of beam transm ssi on
apertures of said first grid and said second grid, after which the picked
up i mages are processed so?1 hat

33 devi ati on data betwee id fi
det ect ed. 3. A nethozqﬁi.4ﬁ1
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¥ 10 an el ectron gun10accordi ng to
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claim 2, wherein detection of deviation data between said first grid and
said second grid is perforned by neasuring the distance between the center
of said beamtransm ssion aperture of said first grid and the center of
said beamtransm ssion aperture of said second grid. 4. A net hod
of assenbling an electron gun according to claim1, further conprising a
devi ation confirmation step for confiTmthg whether or not said first grid
and said second grid are deviated fromeach other, said deviation

nodi fying step being perfornmed after said joining step has been perforned.
5. A nethod of assenbling an electron gun according to claim4, wherein
said deviation confirmation step is a step in which a pair of inage pickup
mechani snms di sposed diagonally wth respect to an axis and bilaterally
symmetrical with respect to the axis pick up inmages of right and |eft
edges of beamtransm ssion apertures of said first grid and said second
grid, after which the picked up i magesij rocessed so that whether or
not said first grid and said second g'L:r$ devi ated fromeach other is
confirmed. 6 A @?hQOd of assghbliing an el ectron gun according to

v




34. claimb5, wherein the confirmation whether or not said first grid and
said second grid are deviated fromeach other is perforned by neasuring

thé di stance between the center of said beamtransm ssion aperture of said
first grid and the center of said beamtransm ssion aperture of said

second grid. 7. An apparatus for assenbling an el ectron gun

conpri si ng: a first-grid holding,/mgchanismfor holding a first grid,
a second-grid hol ding mechani smfor holding a second grid; a
first-grid position data detection nmechanismfor detecting position data
of said first grid, a second-grid position data detection nmechani sm
for detecting position data of said second grid; a devi ation data

detection nechanismfor detecting deviation data between said first grid
and said second g afirSij%id | ocati ng mechani smfor noving said

rAd;
first grid to a re%ﬁ%%égg%'ggﬂ?ti n; a control unit for
controlling the oper al fj

st-grid locating nechani sm and
a joining mechanismfor |oining said first grid and said
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second grid to each other, wherein said control unit controls the
operation of said first-grid |ocating nechanismin accordance with
position data detected by said first-grid position data detection
nechani sm and position data detected by said second-grid position data
detecti on nmechani smto make coincide-the positions of said

35 first grid and said second grid w%MOeach other, and then controls
the operation of said first-grid |ocating mechanism in accordance with
deviation data detected by said deviation data detection nechanismto
nodi fy deviation between said first grid and said second grid. 8.
An apparatus for assenbling an el ectron gun according to claim?7, wherein
sai d devi ation data detection nechanismhas a pair of inage pickup
mechani snms di sposed diagonally with t to an axis and bilaterally
symmetrical with respect to the axis, and ges picked up by said i mage
pi ckup mechani sns are processed by saidgpntnol unit so that deviation
data between said first grid and said secong/grid is detected.
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9.~ An apparatus for assenbling an el ectron gun according to claimS8,
wherein said control unit neasures the distance between the center of a
beam transm ssion aperture of said first grid and the center of a beam
transm ssion aperture of said second grid to neasure the anount of

devi ation between said first grid and said second grid. 10. An
apparatus for assenbling an electron gu@d/a@cording to claim9, wherein
sai d devi ati on detection nechanismconfirms whether or not said first grid
and said second grid are deviated fromeach other after said joining
mechani sm has joined said first grid and said second grid to each other.
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