1 GETTER SPRI NG'AND CATHODE- RAY TUBE USI NG GETTER SPRI NG The pr%ééﬁ?“‘&/3f7"é
i nvention Pélat®s to a getter spring and a cathode-ray tube (CRT) d&57#® alopy
getter spring. Cathode-ray tubes are widely used in television receivers,

di spl ay devices for conputer systemor the like. The inside of the CRT is -
kept in highly vacuum state. High vacuun*degree s attained by getter flash
process used at the tinme the CRT is manufactured. The getter flash process

i s caryrized out after an ‘exhausting process for producing vacuumin a CRT
assenbl y whegETEEKISPRINGRND SRTHOPE-RAVNTUBE USINGIGETTER JERINGS, a

getter made of a nmetal mainly nmade of barium Ba and previously di sposed in
the -CRT is heated by high-frequency heating fromthe outside of the CRT
assenbly (i.e., eddy current is generated at the getter to heat the

latter). Wien the @hgppresentnbnventionecrelates thsogetierespaiag gad in

the CRT assenbly. Thus, a degree of vacuumin the CRT assenbly is increased
to obtai® A EﬂﬂntQDﬁ11ﬁgﬂﬁeﬂﬁépgfPagﬁtb¢§c%8§%n9he evapor at ed et al

catches sone materials, such as dusts, repaining in the CRT assenbly,
t her eby . Cathode-ray tubes are widely used in television

receivers, display devices for computer system or the like.
Thé'inéide of the CRT is kept in highly vacuum state. High
vacuum degree is attained by getter flash process used at the
time the CRT is manufactured.

The getter flash prodess is carried out after an
exhausting'process for produciﬁg vacuum.in a CRT assembly when
the CRT is manufactured. In the getter flash process, a getter
made of a metal mainly made of barium Ba and previously disposed
in the CRT is heated by high-frequency heating from the outside
of the CRT assembly (i.e., eddy current is.generated at the
getter to heat the latter). When the evaporated metal condenses
to absorb a residual gés in,the CRT assembly. Thus, a degree of
vacuum in the CRT assembly is increased to obtain high vacuum.
In the getter flash process, the evaporated metal catches some
materials, such as dusts, remaining iﬁ tﬁe CRT assémbly, theieby
the materials being evaporated on.the inner peripheral surface
of the funnel of the CRT assembly. |

A getter spring has an end portion fixed at an
electron gun incorporated in the CRT and is extended along the
inside inclined“surface of the funnel. The getter spring serves
as a supporting body which supports at its tip end portion a

container for mounting (housing) the getter thereon (therein).



the materials being evaporated on-the inner peripheral surface of the
funnel of the CRT assenbly. A getter spring has an end portion fixed at an
el ectron gun incorporated in the CRT and is extended al ong the inside
inclined surface of the funnel. The getter spring serves as a supporting
‘body which supports at its tip end portlon a container for nounting
(housing) -the getter thereon (therein). 2 Figures 1A to 1b show a getter
spring 81. Figures 2A to 2D show a conta|ner 15 and the getter spring 81
supporting the conFagueesl1hA #0o giD eslowlowetaeCREpringr pdk at Figutésrzan t he
getter spring 81 supporting the container 15. -The getter spring 81 is made
of a suitalATe sihowe aj abnhaunag h5 cend sihe gethen spniags 8li shppootingeat

resi stance and cqnduct|V|&é ., SUS 304 &ﬂgrlng material ). The contai ner
15 i s ndde gordaines 13- lGHr¢s3r%h¢%$e§nC incergerasiper shereigener at ed

upon getter flash process g., SUS 304
he getter spring 81 supporting the container 15.

The getter spring 81 is made of a suitable material
having a certain strength and satisfactory heat resistance and
conductivity, e.g., SUS 304 (spring material). The container 15
is made of a material which is resistant to a high temperature
generated upon getter flash prdcess, e.g., SUS 304.

- Figure 1A is a front view showing the getter spring
81 which has not been procéssed. As shown in Figure 1A, the
getter spring 81 is cross-shaped. The getter spring 81 has a
long stripe portion formed of long.stripe portions 8la, 8l1b, and
a short stripe portiop 8lc. A total length of the long stripe
portions 8la, 81b extended in the lateral direction in Figure 1A
is about 118 mm, and a length of the short stripe portion 8lc
extended in the iongitudinal direction in Figure 1A, i.e., along
a line D - D' is about 22 mm. The long stripe portion is
divided at a position 82 into the long stripe portions 8la, 81b
which are jointed by an insulating member 21 as will be
described later on.

.Figure 1B is a side view of the long stripe portion'
8la of the getter spring 81. ‘As shoﬁn in Figure 1B, the long
stripe portion 8la is bent stepwise so as to be extended along
the inclined surface of the funnel portion when the getter
spring 81 is disposed inside the funnel body of the CRT. As

shown in Figure 1B, the getter spring 81 is bent at a plurality



Figure 1A is a front view showing the getter spring 81 which has not been
processed. As shown in Figure 1A, the getter spring 81 is cross-shaped. The
" getter spring 81 has a long stripe portion forned of |long stripe portions
8la, 81b, and a short stripe portion 81c. A total length of the long stripe
portions 8la, 81b extended in the Iatergr direction in Figure 1A is about
118 mm an8l a length of the short stripe portion 81lc extended in the

| ongi taudi nal direction in Figure 1A i.e., along aline D- D is about 22
mm The dfrberstt pore jjomst,i engi.s dixi geditfionspdsiIIpriBR, iIv,0 v dd g
stripe portions 8la, 8l1b which are jointed by an insulating nenber 21 as

wi || be ateangliesd dfatlér’ ,080°Fi 307 e 26°} s13” sAntk 1 qwrespeetilvedy.stri pe
portion 8la of the getter spring 81. As shown-in Figure 1B, the |long stripe
portion 8la is benFlgnegwi€eshowgatheak and debeamabyng brekenclined

surface of the funnel, portion when the getter, spring 81 is disposed ,inside
the funfREHRF oM tFHQ“éRT.lBAs°§hBRﬂ 1eng gkxip 3201%1}11@'!;&%9—1159%1%@@-181 is

bent at ﬁ%rgﬁgﬁﬂlfR/Figure ic, the head end has a spoon-shaped, curved

portion 83 whose convex surface is brought in contact with an
inner conductive coating film of the funnel portion of the CRT
as shown in Figure.3. The curved portion'83 is spoon-shaped in
order that the convex portion is reliably brought in contact
with the inner conductive coating film. Also, the spoon-shaped
curved portion 83 can protect the inner conductive coating film
from being damaged.

The short siripe portion 8lc of the cross-shaped
getter spring 81 has curved portions 84a, 84b formed at its
respective ends as shown in Figure 1D which shows the short
stiipe portion 8lc in detail. The curved portions 84a, 84b have
respective convéi surfaces which_afe reliably brought in contact
with the inner conductive coating film 8.

As shown in Figures 2A, 2B, the container 15 is
annulér in outer shape and has a groove (concave portion) 91
formed to mount (or store) a getter 92 thereon (or therein).-
Figure 2B is a perspective view showing the container 15 which
mbunts (or sfores) the getter 92 thereon (or thetein).

The two curved portions 84a, 84b of the Short stripe
portion 8lc of the getter spring 81 are engaged with a bottom
surface 15a of the container 15 for mounting (or storing) the

getter 92 thereon (or therein). The container 15 is connected



3 of bent portions, e.g., six positions I, IIl, Ill, IV, Vand VI at angles
of 10[err], 20[err], 20[err], 20[err], 15[ err] and 12[err], respectively.
Figure 1C shows a head end (shown by a broken-line circle Cin Figure 1B)
of the long stripe portion 8la in detail. As shown in Figure 1C, the head
end has a spoon-shaped, curved portion 83 whose convex surface is brought
in contact “with an inner conductive coafting filmof the funnel portion of
the CRT as shown in Figure 3. The curved portion 83 is spoon-shaped in.
order that theegetteex9goati portions! 93d) Y9I dygveldingoasashownt int he i nner
conductive coating film Also, the spoon-shaped curved portion 83 can

pr ot ect Rilgurien2€r. caacdordinglyeavhen the gdttern spmngi&agedhe The short
stripe portion 8lc of the cross-shaped getter spring 81 has curved portions
84a, 84linsalatding materiadpddt and 'egqscwm 15 ageg@ssemblerd, cAnshows
the short stripe portion 81lc in detaif. The curved portions 84a, 84b 'have

r espect iARBEIMYe i Ss ArrARgeduAB cRhaYR 1R FIMTE #bught in contact with the

i nner conductive coating ;i]n18. . . ,

Figur 1s a schematic cross-sectional view
illustrating a manner in which the assembly is assembled into
the CRT. The getter spring 81 has ane end connected to an inner
deflection electrode plate 3b of an electron gun 2. The getter
spring 81 jointed by the insulating plate 21 is extended aleng
the inside inclined surface of the funnel portion with a
distance from the inside inclined surface. The getter spring 81
is brought in contact with the inner conductive coating layer 8
of the funnel portion only at the convex surfaces of the curved
portions provided at the tip end of the long stripe portion 8la
and both the ends of the short stripe portion 8lc.

The getter spring 81 is made of the spring material
and has a resiliency. 2also, a total angle formed by a plurality
of bent portions is greater than an angle of the interior
inclined surface of the funnel portion. Therefore, when the
assemblf formed of the getter spring 81, the insulating material
21 and the container 15 is attached to the inner deflection
electrode plate 3b of the electron gun'2 of the CRT, the getter
spring 81 is floated over the funnel portion of the CRT assembly
1 except that only the convex surfaces of the curved portions
83, 84a, 84b of the tip end portion of the long stripe portion
8la and both the ends of the short stripe portion 8lc of the

getter spring 81 are brought in contact with the inner



As shown in Figures 2A, 2B, the container 15 is annular in outer shape and
has a groove (concave portion)*91 forned to nount (or store) a getter 92 -
thereon (or therein). Figure 2B is a perspective view showi ng the contai ner
15 which nounts (or stores) the getter 92 thereon (or therein). The two
curved portions 84a, 84b of the short s§ripe portion 81lc of the getter
spring 81 are engaged with a bottom surface 15a of the container 15 for
nmounti:ng (or storing) the getter 92 thereon (or therein). The container 15
I s connesdmductivie topdtimoetiflar 892 at portions 93a, 93b by wel ding as shown
-in Figure 2C. Accordingly, when the getter spring 81, the insulating
materi al 21 and t h&heodnaihaeting materniakndl efhirdrs dheewney longastaiped as
shown in Figure 2D. Figure 3 is a schematic cross-sectional view
i | | ust r powgion Bimaf ithevgedrernspadngnBlywith sehe mMther ilang steigrRT. The
getter spring 81 has one end connected to an_i nner

portion 81b thereof attached to the electron gun 2 of the CRT. -

Since, when the CRT is used as a display device, the getter

spring 81 may discharge electricity unless it is electrically

insulated from the electron gun 2 (i.e., the inner deflection

electrode plate 3b), such arrangement is used in order to

'insulate the getter spring 81 from the electron gun 2 so that a

potential of the electron gun 2 can be prevented from

influencing electron beam through the getter spring 81.

- Moreover, since, while the getter spring 81 is
‘floated in the CRT, it is charged with electricity to influence
- the direction in which electron beam travels, a part of the

getter spring 81 is electrically brought in contact with the

inner conductive qoating film 8 of the funnel portion of the

CRT. Accordingly, when a part of the getter spring 81 is

electrically brought in contact with the inner conductive

coating film 8, the electron beam normally impinges'on the

fluorescent screen..

The'getter 92 supported by the getter spring 81 is
disposed within the CRT. The getter 92 is heated by high-
frequency heating from the.oufside of the CRT in getter flash
process carried out at the time the CRT is manufactured.

In getter flash process, the getter 92 is heated by
high-frequency heating to high temperature and evaporated.

There is then the risk such that a high temperature produces a



defl ection el ectrode plate 3b of an electron gun 2. The getter spring 81
jointed by the insulating plate 21 is extended al ong the inside inclined
surface. of the funnel portion with a distance fromthe inside inclined
surface. The getter spring 81 is brought in contact with the inner
conductive coating layer 8 of the funnel portion only at the convex
surfaces of the curved portions provided at the tip end of the long stripe’
portion 8la and both the ends of the short stripe portion 8lc. The getter
spring 8drack nade aforterts pairtd.omiodr ithe fngnéhsghasesla ivitdy whiicio the
total angle formed by a plurality of bent portions is greater than an angle
of the igettenrspning ritld isudiacentacthe funnel portion. Therefore, when the

assenbly forned of etter spring 81, the insulating material 21 and the
container 15 is at ﬁé@l‘fé%lp@ltll'fe Wwhear theftemperAtEre Qf dde gestersf2of t he

electron gun 2_of the CRT, the getter ring 81 is,floated over, the funnel
portion raguma% d @f (RE ShALed c&ﬁ‘@ Fﬁgf:abgf—? %ﬁe’-%d“ﬁ%’?@%ﬁﬁf akes of the

cur ved PELALRLE Sioud Fao 40, 5 M bRpEASoRR! 15 L hrb e oL 1L 2 o
SPring 8AoAL&cL HeN eAd FRHSC g1Ydd 1%“8:5' BR8"cRr assembly 1, then the
high temperature produces the crack at the contact portion of
| the funnel glass la. In order to prevent the crack from being
- produced, the gétter épring is floated as described above so
that the container 15 should not be brought in direct contact
with the gunnel portion of the CRT assembly 1 and that only the
tip end portion 83 of the long stripe portion 8la of the getter
spring.81 and both the end portions 84a, 84b of the short stripe
portions 8lc thereof are brought in contact with the funnel
glass la.

However, even if this arrangement is employed, the
temperature at-the contact portion of the funnel glass la of the
tube body 1 with which the getter spring 81 is in contact
reaches about 740 °C on the average.

" On the other hand, in view of heat resistance of the
funnel glass la, it is confirmed thaﬁ, if'the temperature of the
contact portion of the funnel glass la with which the Qetter
spring 81 is in contact increases in excess of about 750 ‘c,
then the funnel glass.la is cracked,_ Accordingly, in the getter

- flash process using the getter spring 81, a difference (i.e.;"a
ﬁemperatuie margin) between the temperature of the funnel glass

la upon getter flash process (i.e., about 740 °C) and the



5 conductive coating film8. The insulating material 21 joints the one |ong
stripe portion 8la of the getter spring 81 with the other long stripe
portion 81lb thereof attached to the electron gun 2 of the CRT. Since, when
the CRT is used as a display device, the getter spring 81 may discharge
electr|C|ty unless it is electrically |nsulated fromthe electron gun 2
(i.e., thetinner deflection electrode plfTate 3b), such arrangenent is used
“in order to insulate the getter spring 81 fromthe electron gun 2 so that a

potent i dlempleriaitare att whAicBUthé ERndE Fraye TLeddn d@ rekliseaatngochect ron
beam t hrough the getter spring 81. Mreover, since, while the getter spring

81 is fmagmedemperheuEET(lLe.ysabbatg%ﬂOVm)rnsﬂanmywabdu¢ 10 °cnf | mance the
direction in which electron beamtravels, a part of the getter spring 81 is
el ect ri asttualbpaaghticen cbniacfreqménthp<ﬂnnsnnxb¢mm¢tmhe fuanedgglabm 8 of
the funnel portion of the
la is cracked due to difference of CRT specifications,
dispersion in manufacturing process such as a getter amount, a
heating time, an attachment pdsition of the getter spring 81 or
the change 6f factors such as an ambient temperature;
Moreover, since the getter spring 81 and the
container 15 are connected to éach other by welding at both of
the ends of the short stripe portion 8lc as shown in Figure 2c,
the getter spring 81 and the contaiher 15 are thermally expanded
at different rates resulting from their different £emperatures
thereof, which sometimes deforms the getter spring 81 and, in
worst cases, detaches the getter spring 51 from the container 15
at its welded portions. |
It is an_object-df the present invention to provide a
- getter spring which applies less héat to a CRT assembly, i.e., a
funnel giass of a CRT in the getter flash process carried out
when the CRT is manufactured, and a CRT using getter spring.
It is anofher object of the present invention to
provide a getter spring and a CRT using getter spring in which
the funnel glass can bé prevented from being cracked without
modifying the getter spring and the CRT so much.
It is a further object of the présent invention to
reduce costs required when a getter spring is manufactured, a

container is attached the getfer_spring and when the getter

spring is located with respect to the CRT as compared with those



CRT. Accordingly, when a part of the getter spring 81 is electrically
brought in contact with the inner conductive coating film8, the electron
beam normal |y inpinges on the fluorescent screen. The getter 92 supported
by the getter spring 81 is disposed within the CRT. The getter 92 is heated
by hi gh- frequency heating fromthe outgside of the CRT in getter flash
process cafried out at the tine the CRT is manufactured. In getter flash
process, the getter 92 is heated by high-frequency heating to high
t enper abfr ehendreangemehtddederilbed saldwn. t he ri sk such that a high
tenperature produces a 6 crack at a contact portion of the funnel glass
la with which the decordinprindg Fidst aspectt aft theppreséentl inyention { he
tenperature of the getter 92 nmounted on (or stored in) the container 15 is
nmeasur e@®, getteFaspEinghdneludes|arequtainey O SOl algectedirectly in
therein and a spring member for supporting the container. The
container is connected to the spring member by fixing the former
- on the latter at one portion and bringing the former in contact
with the latter at a point of the other portion, thereby an-
amount of heat conducted to the spring member upon getter flash
process being made negligible.
According to a second aspect'of the present
invention, a getter spring includes a spring member having a
small hemispherical portion or projection. The container is
connected to the spring member by fixing the former on the
latter at one porion by welding, by bringing the former in
slidable contact with the small hemispherical portion or
projection of the latter at one point of contact of the other
portion, and by disposing the rest of portions of the former
away from the latter. With this arrangement, difference in
thermal expansion between the container and the spring member is
made negligible and the amount of the heat conducted to the
spring member upon the getter flash process is reduced.
According to a third aspect of the present invention,
a getter spring disposed in a cathode-ray tube having a funnel
glass and an electron gun includes a container for housing a
getter therein and the-spring member for supporting the

container. The spring member has the small hemispherical

portion or projection and the convex portion. The spring member



contact with the funnel glass |a of the CRT assenbly 1, then the high
tenperature produces the crack at the contact portion of the funnel gl ass
la. In order to prevent the crack from bei ng produced, the getter spring is
fl oated as descri bed above. so that the container 15 should not be brought
in direct contact with the funnel portigpn of the CRT assenbly 1 and that
only the tip end portion 83 of the long stripe portion 8la of the getter
spring 81 and both the end portions 84a, 84b of the short stripe portions
81c t heisoformed bod ughtes il ientt awiteniiadl and -Bhapeld gbaas ta. habewxer, even
i f this arrangenent is enployed, the tenperature at the contact portion of
t he funhetall anglée which his tlargerdhan wnt Anghecaftap frelined purfpdd is
in contact reaches about 740 [err]C on the average. On the other hand, in
vi ew of oficthertanrehrglasy afhdheugadhoglexzayl ubpe | The ospringdnember | f
the tenperature of the contact portion qf .the funne lass la with which

the geti8rI3zed jnghhe stynpeb flass by fdFdeg ik Qﬁplégg eleghbeor Iwp %&rr]C
e by E, oA WP 5 55 e B Pl B pThg ol Lt e
surface of the funnel glass at an interval, and.by bringing it
in contact with the funnel glass at a concave portion provided
at tﬁe other end of the spring member at one ﬁoint. The
container is connected to the spring member by fixing the former
on the latter by welding.at a position comparatively away from
the concave portion provided at the other end and by bringing
the fofmer in slidable contact with the small hemispherical of
the latter at one point of contact of the other portibn
comparatively close thereto. With this arrangement, the
difference in thermal expaﬁsion between the container and the
spring mémber is maae negligible and the amount of'the heat
conducted to the spring member upon a getter flash process is
reduced.

.According to a fourth aspect of the present
invention, a cathode-ray tube having a getter which is to be
used ﬁpon a getter flash process and which is -disposed in its
tube body includes one of the above getter springs for
supporting the getter. |

.The above, and other features and advantages of the
present invention, will be apparent in the following detailed
description of preferred embodiments of the invention when read

in conjunction with the accompanying drawings, in which like



tenperature margin) between the tenperature of the funnel glass |Ia upon

getter flash process (i.e., about 740 [err]C) and the 7 tenperature at
whi ch the funnel glass |la can be resistant to a high tenperature (i.e
about 750[err]C) is only about 10[err]C. In actual practice, it is

frequently observed that the funnel glags la is cracked due to difference
of CRT spetifications, dispersion in manufacturing process such as.a getter
anount, a heating time, an attachment position of the getter spring 81 or

t he chamgfexferica: nurersishaze uaednbo eidenteifye rdte)sameVoresimilasi nce -t he
getter spring 81 and the container 15 are connected to each other by

wel di ng pRrtsotin shet gevendd viewhe Emothe sinawimgsorti on 81c as shown in

Figure 2C, the getter spring 81 and the container 15 are thermally expanded
at different ratesFigﬁﬁﬁﬁlhg #Qcﬁﬁt@ﬁﬁldléﬂﬁﬁ@ﬁeﬁbOWéﬁﬁeﬁagetéerthereof
whi ch sonetj nmes deforns _the getter grln and, in worst cases, detaches

the get SRTiNG dherein Flouxe LAnigi Akl q)v.Lew showing a getter spring

which has not been shaped, Figure 1B is a side view showing the
getter spring and used to éxpiain a ben£ state of the getter
spring which has been shaped, Figure 1C is a cross-sectional
view showing in detail é portion shown by a broken-line circle C
shown in Figure 1A and Figure 1D is a cross-sectional view
showing ip detail the getter spring cut along the line D - D' in
Figure 1A;

Figures 2A to 2D are diagrams showing a container and
the above getfer spring, wherein Figure 2A is a cross-sectional
view showing the container, Figure 2B is a perspective view
showing the container containing a getter therein, Figure 2C is
a perspective view showing the getter spring with thé contéiner
attached thereto from its rear sidé, and Figure Zb is a
persbective view showiné the container, ﬁhe getter spring and an
insulating material presentéd when they are assembled;

Figure 3 is a cross-sectional view showing a cathode-
ray tube using the above getter spring;

Figure 4 is a cross-sectional view showing a getter
spring and a cathode-ray tube using getter spring according to
an embodiment of the present invention;

Figures 5A to'5D are diagrams showing the getter
spring, wherein Figure 5A is a plan view showing the getter

spring which has not been shaped, Figure 5B is a side view



at its welded portions. It is an object of the present invention to provide
a getter spring which applies less heat to a CRT assenbly, i.e., a funnel
glass of a CRT in the getter flash process carried out when.the CRT is
manuf actured, and a CRT using getter spring. It is another object of the
present invention to provide a getter spjing and a CRT using getter spring:
in which the funnel glass can be preventied from being cracked wi thout
~modifying the getter spring . and the CRT so nuch. It is a further object of
t he preshuwiny ate getiten sprdagcastsuseduio ezkplein a demterstaye of i S
manuf actured, a container is attached the getter spring and when the getter
spring ithe gedtter wpringewhdch hast heetrRghaped oripiguxe i His osgxoss-8 of
the arrangenent described above. According to a first_ aspect of the present
i nvent i @ectiopak ékleybrﬁh?g“mgc theegestesnsRriby ¢ok aleng hey ljane & -
C' shown in Figure 5A and Figure 5D is a cross-sectional view
showing the getter spring cut along the line D - D' shown in
Figure 5A;
Figures 6A and 6B are respectively perspective and
cross-sectional views showing a joint portion of the getter
spring;
Figure 6C is a characteristic graph showing a
relationship between an interval of the joint portion and a
discharge start voltage;
Figures 7A to 7C are diagrams showing the getter
spring to which the container is attached, wherein Figure 7A is
a view showing the getter spring to which the container is
attaéhed and viewed from its rear side, Figure 7B is a side view
showing the getter spring to which the container is attached and
Figure 7C is a side showing a cathode-ray tube to which the
getter spring is attached; '
. Figures 8A and 8B are diagrams used to explain shapes
of the getter springs obtained when the getter spring according
to the present invention and the getter spfing shown in Figure 1
are formed, respectively;
Figure 9 is a diagram used to explain an assembly
process of the cathode-ray tube using the getter spring

according to the present invention; and

Figure 10 is a flowchart showing a process of



therein and a spring nenber for supporting the container. The container is
connected to the spring nenber by fixing the fornmer on the latter at one
portion and bringing the former in contact with the latter at a point of
the other portion, thereby an anount of heat conducted to the spring nmenber
upon getter flash process being made nggligible. According to a second
aspect of the present invention, a getter spring includes a spring nenber
havi ng. a smal | hem spherical portion or projection. The.container.is
connect etitachiihg thei ggtrenispring fixithe caghoderzayotubgeandtanr at one
porion by welding, by bringing the forner in slidable contact with the
snal | happephdyi PEPCESStPHthe qatdieda-1@y &abehe | atter at one point of

contact of the other portion, ,and by diSSOﬁia t he rest oftgortipns of the
former away from th&9theleSPrifg prd,ascakhg géﬁ@“ttf“la‘?ff%? h&Sing tther nal

BN RGN RO R R SR
| nvent | GRECE it MFCH PR TP RCR OIS dhadridiacTay t Ube having & funnel

Initially, the getter spring and the CRT according to
the present invention will be described in brief.

Figuré 4 is a cross-sectional view showing a main
portion of a color CRT of Trinitron-(registered trademark) type,
for example, according to this embodiment. Roughly classified,
the CRT is composed of a panel portion, a funnel portjon and a
néck portion. The funnel portion and the neck portion are
welded at a neck welding portion. The funnel portion and the
neck portion are often referred to as a funnel.

As shown in Figure 4, the CRT includes a CRT assembly |
1 (otherwise referred to as "funnel glass") and an electron gun
2 disposed within the neck portion. The electron gun 2
comprises a first grid Gl, a second grid G2, a third grid G3, a
fourth grid G4, a fifth grid G5 and a convérgence plate (
déflection electrode plate) 3. Ih a typical‘arrangement of the
CRT, the first grid Gl and the second grid G2 form a cathode
lens, i.e., an object point forming region. The second grid G2
and the third grid G3 form a pre-focusing lens (pre-stage lens).
The third grid G3, the fourth grid G4 and the fifth grid G5 form
a main focﬁsing lens (main iens);

° In the case of the Trinitron picture tube, the

. electron gun 2 incorporated in its neck portion is of a single



gl ass and an el ectron gun includes a container for housing a getter therein
and the spring nenber for supporting the container. The spring nmenber has
the smal |l hem spherical portion or projection and the convex portion. The
spring menber 9 is formed of a resilient material and shaped so as to
have a total angle which is larger-than,gn angle of an inclined surface of
the funnel< glass of the cathode-ray tube. The spring nenber is fixed in the
funnel glass by fixing it on the electron gun at its one end by wel ding so
as to belewteofiequal orglédierom deamsl emirtftatk faon BhrbencathgtieSsSKR) BG
interval, and by bringing it in contact with the funnel glass at a concave
por t i onapdo¥Bdencetcrbss odeeraroicher athe sentey odnbbe mainnfogesimg The
container' is connected to the spring menber by fixing the former on the
| atter Ben@ehudnphen diyecrgeifrem opranathar: afhe diverged ebechtvenportion
provi ded at the other end and 9{ bringing the forner in slidable contact
with t hbeams Rracelephepstarieally or electromagnetically converged
again through an aperture grill (denoted at reference numeral 62
in Figure 9), which is a color selection mechanism, whereafter
they are converged on a point to impinge uﬁon a fluorescent
.
screen 17.
There are known a large number of electroh lens
arrangements. A single main lens type electron lens using a
uni-potential focus (UPF) system will be described below. The
third grid G3 and the fifth grid G5 are electrically connected
by a conductive lead wire 5. An anode voltage (high voltage) HV
is applied to the third and fifth grids G3, G5 from an anode
button (not shown) through an outer conductor 12a of a coaxial
cable 12, a plate spring 13 formed of a C-shaped metal plate
connected to the outer conductor 12a, the inner conductive
coating layer 8, and a conductive contact '15 brought in contact
with the inner conductive coating layer 8, in that order.
The fourth grid G4 is supplied with a comparatively
low voltage ranging from 0 to several 100s of volts from a
terminal formed through a stem lc provided at an end portion of
the neck portion to conductive lead wires 7. Thus, the third
grid G3, the fourth grid G4 and the fifth grid G5 form the main
focus lens of the UPF system.
The convergence means 3 is formed of inner deflection

electrode plates 3a, 3b opposed to each other and outer



the latter at one point of contact of the other portion conparatively close
thereto. Wth this arrangenent, the difference in thermal expansion between
t he container and the spring menber is made -negligible and the anount of

t he heat conducted to the spring nmenber upon a getter flash process |s
reduced. According to a fourth aspect o{ the present invention, a

cat hode-ray tube having a getter which % to be used upon a getter flash
process and which is disposed in its tube body includes one of the above
getter defilegtibor edepprotdenglabtes it e3d redpecilivedy dadposkdrofataidees
and advantages of the present invention, will be apparent in the follow ng
det ai | e@fd& rlpnﬁﬁndeflpﬁbi@nrQiBQ#@ﬁQ#rﬁiﬂtﬁﬁﬁ3ﬁﬂu3h-nv5helbnnanen read in
conjunction with the acconp Xlng drawi ngs, in which like 10 reference
nuner al slefleckion ?éepﬂﬁﬁﬂﬁfy ahessaae W apersupplied with the anode

voltage HV from the fifth grid G5 mechanically and electrically
connected thereto. The outer deflection electrode plates 3c, 3d
are supplied with a convergence voltage CV from the anode button
(not shown) through a central conductor 12b of the coaxial cable
12. The convergence voltage CV is lower than the anode voltage
HV by several 100s of~Volts.

A relationship between the CRT and the getter spring
will be described more in detail. The abbve-mentiohed CRT
incorporates therein a getter spring 16 formed of a stripe metal
plaﬁe and having 6ne end connected to either of the inner
deflection electrode plates 3a, 3b (e.g., the inner deflection
electrode plate 3b). The getter spring 16 has a container which
is attached to a portion around the other end thereof and mounts
(or stores) a getter thereon (or therein); The getter spring 16

~ is formed of two getter spring members 1l6a, 16b jointed by an
insulating material 21. The getter spring 16 is extended along

and over the inclined surface of the funnel glass la at an
interval of about 2 mm, for example. The getter spring 16 is
extended at the other'end side a little longer beyond an
attachment portion of the container 15, being brought in cdhtacﬁ
with the inner conductive coating film 8 coated on the inner
surface of the funnel portion of the CRT (see Figure 7CS.
' .The getter spring 16 and the containér 15 Qill be

described more in detail below. The getter spring is formed by



parts in the several view. In the drawings:- Figures 1A to 1D are di agrans
showi ng a getter spring, wherein Figure 1A is a plan view showi ng a getter
spring which has not been shaped, Figure 1B is a side view show.ng the
getter -spring and used to explain a bent state of the getter spring which
has been shaped, Figure 1Cis a cross-sqgtional view showi ng in detail a
portion shown by a broken-line circle C shown in Figure 1A and Figure 1D is
a cross-sectional view showing in detail the getter spring cut along the

| i ne D shBping &i gtripéAetaljiswsh 2% tstaibless ditegelaBUSsR04i (gpringnt ai ner
and the above getter spring, wherein Figure 2A is a cross-sectional view
showi ngmaterdednai n¥hilei gugetter i spring dpshowe in BigurewlAgishe

contai ner containing a getter therein, Figure 2C is a perspective view
showi ngCrrResgehapeds pERRGIRFERT t R EHt L RGCORAINh&Q ther BEeSeRrbmits rear

side, and Figure 2D is a perspective view show ng the containper, the getter
spring &RYSR 1PHS&Pa%?H§‘£§ ngular-shap Vﬁéﬁgﬁﬁey' ufsBaMANEda Figure

3152 3033 32h1an3h Vb S SROM R %P Y ooBoh BErHBhATch g 2hoVe
" toa long stripe portion. Thus, the getter spring 16 is

simplified as compared with the getter spring 81'shownlin Figure
1A. Siﬁilafly to a container 15 shown in Figures 2A, 2B, the
container 15 fiked on the getter spring 16 has a ring-shaped
concave portion (groove). A getter 92 is mounted on (or stored
in) the concave portion. |

. Sizes of the getter spring 16, the container 15 and
the insulating material 21 used in this embodiment are as
follows. However, the following sizés may of course be changed
depending upon some factors such as CRT specification and size
of the CRT. |

The getter spring 16 is made of SUS 304 (spring

material) and is 114.2 mm (length) x 4 mm (width) x 0.25 mm

(thickness). The container 15 is made of SUS 304 and is of 21 ¢

(outer diameter) x 13 ¢ (inner diameter) x 2 mm (height). The

insulating material'21_is made of an alumina ceramic méterial
and is 15 mm (length) x 4 mm (width) x 1.8 mm (thickness).

As shown in Figure 5A, the getter spring 16 is cut
into two getter spring members l6a and 16b at a position 27 near
its one end where it is fixed to the inner deflection electrode
plate 3b by a suitable method such as welding. Similarly to the

getter spring 81 shown in Figuré 1A, the two getter spring



Figure 4 is a cross-sectional view showing a getter spring and a

cat hode-ray tube using getter spring according to an enbodi nent of the
present invention; Figures 5A to 5D are diagrams showi ng the getter spring,
wherein Figure 5Ais a plan view showi ng the getter spring which has not
been shaped, Figure 5B is a side view ;g showi ng the getter spring and used
to explainTa bent state of the getter spring which has been shaped, Figure
5C is a cross-.sectional view showi ng the getter spring cut along the line
C - C nénbersnlér and 150 ane Bojatedsbyi the inswlatingimatkeriakv@kshow ng
the getter spriing cut along the line D- D shown in Figure 5A; Figures 6A
and 6B and RerebY electmigaldy tingulated: 598 gaehi @H®L vi ews showing a
joint portion of the getter spring; Fi,gure 6C is a characteristic.graph
showi ng a rel ati o 0§ gaﬂgFﬁFégia?lo¥stﬁﬁFT%ﬂrﬂf[ﬁﬂwﬁLﬁ$¥§ﬁd a

insulating material similarly to the insulating material shown
in Figure éD. As shown in Figure 6B, the insulating material 21
has apertures 23a, 23b defined thereon to receive hollow rivets
22a, 22b and conical convex projections 24a, 24b projected from
its one main surface and respectively positioned at outer sideé
of the apertures 23a, 23b. | |

The two getter spring members 16a,,16b'forming the
getter spring 16 respectively have apertures 25a, 25b defined at
their end portions so as to oppose the apertures.23a, 23b of the
insulating material 21. The two getter spring members 16a, 16b
respectively have.engagement apertures 26a, 26b defined at their
end portions so as to be engaged with the convex projections
24a, 24b of the insulating material 21. As shown in Figure 63,
the getter spring mehbers 16a, 16b are disposed on one major
surface of the insulating‘material 21 at an interval D between
the end portions thereof. At this time, the convex projections
24a, 24b of the insulating matefial 21 are engaged.with the
éngagement apertures 26a, 26b of the getter spring'members 16a,
16b, respectively. Concurrently therewith, the apertures 23a,
23b of the insulating material 21 are positioned SO as to be
agreed with the apertures 25a, 25b of the getter spring members
l6a, 16b, respectively. ' -

As shown in'Figure 6B, in the ébove-mentiQned stéte,

the hollow rivets 22a, 22b made of aluminum are inserted into



di scharge start voltage; Figures 7A to 7C are diagfans showi ng the getter
spring to which the container is attached, wherein Figure 7TAis a view
showi ng the getter spring to which the container is attached and vi ewed
fromits rear side, Figure 7B is a side view showing the .getter spring to
which the container is attached and Figufe 7C is a side showi ng a
cat hode-ray tube to which the getter spring is attached; Figures 8A and 8B
are diagrans used to explain shapes of the getter springs obtai ned when the
getter shei apepcuresi 23a ) @3hofHrhecdinsulatingomatediabhe2 heanedrtlser i ng
shown in Figure 1 are forned, respectively; Figure 9 is a diagramused to
expl ai napertesesh?ya pr2iessf dthet lgetdmrhspringymembersasl 6g, t héb gbremr spring
according to the present invention; and Figure 10 is a flowhart show ng a
processtbe reagpsurface side of the insulating material 21,

.respectively. Then, the rivets 22a, 22b,are squeezed from the

getter spring 16 side with application of a pressure to the

rivets 22a, 22b. |

According to this joint method, when the two getter
spring members 16a, 16b are jointed, the rivets 22a, 22b are
‘'squeezed and the respective convex projections 24a, 24b are
engaged with the engagement apertures 26a, 26b. Therefore, it
is possible to reliably fix the getter spring members 16a, 16b
on the insulating material 21 only with the rivets 22a, 22b,
‘respectively. Thus, the getter spring members 16a, 16b can be
prevented from being rotated relative to the inéulating material
21. Since the convex projections 24a, 24b of the insulating
material 21 are conical, even if the sizes of the engagement
apertures 26a, 26b of the getter spring members 16a, 16b are
changed a little, the convex projections 24a, 24b can be firmly
fitted into the engagement apertures 26a, 26b.

While the spacing D between the getter spring members
16a, 16b on the insulating material 21 should preferably be
narrowest in order to prevent the surface of the insulating
material 21 from being charged, the spacing D should be larger
than a certain length in order to avoid a discharge along the
surface between the getter spring members 16a, 16b. In this

embodiment, the spacing D is set to about 5 mm. However, if a

used voltage is comparatively low depending upon difference of



attaching the getter spring to the cathode-ray tube and an assenbly process
of the cathode-ray tube. A getter spring and a cathode-ray tube (CRT) using
a getter spring according to the present invention will - -be described with
reference to the drawings. Initially, the getter spring and the CRT
according to the present invention wll ,be described in brief. Figure 4 is
a cross-sectional view showing a main portion of a color CRT of Trinitron
.(registered trademark) type, for exanple, according to this enbodi nent.
Roughl y GRTasqieldidii cationGRthen tbepspading @ gamdie meduced mereunnel
portion and a neck portion. The funnel portion and the neck portion are
wel ded &RigunedC sl & ahapacteshstiacgraphshpting @ redativashdpk portion
are often referred to as a funnel..As shown in Figure 4, the CRT includes a
CRT assdiffiveen (tdhehSpAcdag: Br émm obebween "th et tan SPOing, sempessect r on
gun 2 .disposed within the neck portion,_ The.electron gun 2 conprises a
first gri®RGiLoR %fe(?G‘ﬁdgﬁFFﬁrCﬁ,Brénﬂh?'ﬁda’ﬁ i3 d@éc%’-iﬂg?uﬁtﬁr@ v@lEages fifth
| '?;/Ip?cSIB @%ngﬁ% 2! §etede LEELAG S W Pl hd 1N 2
disposed on the insulating material 21 at the spacing D. The
interval D is properly determined based on measured results of a
characteristic graph showing the relationship between the
interval D and the discharge start voltage{-

The insulating material 21 should preferably be
attached to the portion which is distant from the container 15
as much as possible in order to prevent the insulating material
21 from being damaged by evaporated getter scattered upon getter
flash. Therefore, in this embodiment, the getter spring 16 is
divided into the getter spring members l6a, 16b at the position
27 near the inner deflection  electrode plate 3b of the electron
gun 2, the geﬁter spring members l6a, 16b being jointed by the
insulating material 21. |

After the getter sprin§ members 16a, 16b have been
jointed by the insulating material 21, one end of the getter -
spring member 16b is fixed on either of the inner deflection
electrode plates 3a, 3b of the electron gun 2 by a suitable
method such as welding. i

When the getter spring 16 is disposed within the
funnel portion of the CRT, the getter spring member l6a
connected to the insulating material 21 is successively bent at

a plurality of bent portions I,_II, Iy, 1Iv, Vv, VI and VII at



CRT, the first grid GL and the second grid & forma cathode lens, i.e., an
obj ect point formng region. The second grid G and the third grid G3 form
a pre-focusing lens (pre-stage lens). The third grid G3, the fourth grid 4
and the fifth grid G forma main focusing lens (main lens). In the case of
the Trinitron picture tube, the electrgmg gun 2 incorporated in its neck
portion is*of a single 13 electron gun. Electron beans emtted from
three cathodes KR, KG and KB once cross one another at a center of the main
f ocusi n@nglres afd 10hen20i°veRrgé, f 20Mm ob®’ anbl heand ™e dinv &hgdd ordect,r as
beans are electrostatically or electromagnetically converged again through
an aper tahowrydin FigyseobB8dsat ascterkarxirndadialeng b dacdiged which is a
col or sel ection nechanism whereafter %hgg are converged on a point to

heRe

i npi nge SYIGiRGe Mfushes fepnedcpeERion © GRR agfWPly lar ge nunber of

el ectron lens As shown in Figures 5A, 7A, a substantially 4 mm-wide
wide portion 28 may be formed at a portion between the bent
portion VI and thé bent portion VII of the getter spring member
l6a in 6rder to couple the container 15 to the getter spring 1€
by a suitable method such as welding. For example, while the
width of the getter spring 16 is about 4 mm, the width of the
wide portion 28 thereof is about 5 mm. A conéave portion or
groove 22 extended.in the longitudinal direction of the getfer
spring member 16a as shown in Figure 5C which is a cross-
sectional view thereof may be provided in the getter spring |
"~ member l6a froﬁ a portion displaced slightly away from the wide
portion 28 toward the engagement portion to the wide portion in
order to improve a bending strength of this portion of the
getter spring 16.
A small hemispherical portion (or projection) 23 with
a radius of about 1 mm, for example, projected toward a bottom |
surface 15a of the container 15 is formed at a portion which is
displaced slightly towérd the-end_portion from the bent portion
VII. The small hemispherical portion 23 can be formed by
pressing a proper projection to the getter spring member 16 from
the back surface side when the getter spring 16 is formed by
punching. An interval or spacing S between the small
hemispherical portion 23 and the wide portion 28 (see Figure 7A)

is substantially equal to a mean value of a diameter of an outer



arrangenments. A single main lens type electron | ens using a uni-potenti al
focus (UPF) systemw || be described below. The third grid G3 and the fifth
grid Gb are electrically connected by a conductive lead wire 5. An anode
vol tage (high voltage) HV is applied to the third and fifth grids G3, G5
from an anode button (not shown) througﬁEan outer conductor 12a of a
coaxial cable.12, a plate spring 13 fo d of a Cshaped netal plate
connected to the outer conductor 12a, the inner conductive coating |ayer 8,
and a cd?ﬁmeﬂhefeakmlf&:he PBdbﬁodgﬁmeFﬁICQﬁt%!bthQm perdpheral cdxede:ive

coating layer 8, in that order. The fourth.grid 44 is sugg*;ed with a
conpar at@¥/ 31Re [EAPUIATL SeBtAIRGTN O r o'ﬁh%r?%o%,%uew%n m tom surdage a

term nal_ f or ned throu h .a st rov i ded at an .end | rtlon of the neck
o] oo 198 ke CRBAdDen A5 18- BogHE{Shed o i ey ReX TR 2890 h

%Lédcfﬁﬁé'éa#}*{éfa?ﬁ%l%r bsnwlapﬁs%%% PREFLoR LG iR bk 16 2 es 5a,

3b oppos&g{__t&n eﬁ%a%éelrs %(} %HEeEonta:Lner 15 with portions other than
the small-hemispherlcal-portlon 23 and the wide portion 28 being
located away from the container 15. In such positional
relationship between the getter spring 16 and the container 15,
as shown in Figure 7A, the container 15 is fixed by a suitaple
method, such as welding, on the wide portion-zs of the getter
spring 16‘at'two positions 41la, 41b located close to width-
direction end portions and at substantial center positions in
the di;ection perpendicular to the width direction. The.bottom
surface 15a of the container 15 and the small hemispherical
portion 23 of the getter spring 16 are slidably brought in
contact with each other. Accordingly, even if the getter spring
16 and the container 15 are thermally expanded at different
rates, then the getter spring 16 is prevented from being
deformed and from being . applied with unnecessary stress.

As shown in Figure 7€, the other end of the getter
spring member 1l6a is extended further from a position to which
the container 15 is attached as compared with the getter spring
81 shown in Figure 1A. The getter-spriﬁg member 16a has a

. curved portion 24 formed at its tip end. The curved portion 24
is in contact with the inner conductive coating film 8 coated on
the inner surface of the CRT at one point. The getter spring 16

according to the present invention has a total length longer by -



14 deflection electrode plates 3c, 3d respectively disposed outside of the
I nner deflection el ectrode plates 3a, 3b. The inner deflection el ectrode
plates 3a, 3b are supplied with the anode voltage HV fromthe fifth grid G5
mechani cal ly and electrically connected thereto. The outer deflection

el ectrode plates 3c, 3d are supplied m%ih a convergence voltage CV fromthe
anode butten (not shown) through a central conductor 12b of the coaxi al
cable 12. The convergence voltage CV is |lower than the anode voltage HV by
sever al abodd 6f myothan phat| of i the lgertisst wesingh81CRhownd inhBigureetAspring
W || be described nore in detail. The above-nentioned CRT incorporates

t her ei na®dgdst bengpatngevenikerePeFitions iincneasad pyacseand aampagedne
end connected_to either of ;the jnner deflectiqn_ el ectrode plates 3a, 3b

(e.g., WHED Kher 9BEFPECBPEANG| BE(HQ ddiqfiehe s3gphtive igereasesEhengotslhas a
Cont a1 et ol LiebhSE"50a) 218080 il I e ALt e her eof and,
formed gcéo\’\r%i%%t tt%r th8" bggsgﬁgbfﬁéel%@fan 153&):1 jb(é ryeﬁq.atf}iya'}ixed to the

| CRT even by one-point contact. | ' '

A manufactﬁring method of the getter spring 16 and a
method of attaching the getter spring 16 to the CRT will be
described below. To make the getter spring inexpensive by
improving working efficiency, the getter spring 16 is formed by
punéhing and shéping the SUS 304 (spring material) with a
thickness of 0.25 mm, for example. The small hemispherical
portion 23, the curved portion 24 and the concave portion 22
ektended in the longitudinal.direction of the getter spring 16
should preferably be formed at the éame time punching is made.

Since the getter spring 81 shown in Figure 1A is
cross-shaped while the getter spring 16 according to this
embodimént is substantially rectangular (stripe) without using

" the short stripe portion, the materials can be used efficiently,
the getter spring can be manufactured with a material of which
:amount is about 1/3.'Theréfore, the getter spring according to
.the presen£ invention can be produced inexpensively from a
material cost standpoint. When the getter spring 81 is
manufactured, the getter spring 81 is cut diagonaliy out.of the
material as shown in Figure 8B in order to iAprové the waste of
magerials. However, if so, then the getter spring 81 is twisted

by a heat generated upon getter flash process. On the other



insulating material 21. The getter spring 16 is extended along and over the
i nclined surface of the funnel glass la at an interval of about 2 nm for
exanple. The getter spring 16 is extended at" the other . end side a little

| onger beyond an attachnent portion of the container 15, being brought in
contact with the inner conductive coaék%g film8 coated on the inner
surface of~the funnel portion of the (see Figure 7C). The getter spring
16 and. the container 15 will be described nore in detail below The getter
spri ng iankdyr sdscey the getserpspningsié igmeomtialg ducithis embhodlimentsisel
SUS 304 (spring material). Wiile a getter spring 81 shown in Figure 1A is
cross- sieateout B ghet matepiahgoarperdiculanly ¢a khepwidsht dineetipon is

| ong-rectangul ar-shaped (stripe), w thout having a short stripe portion

ext ende®f ﬁ%lené‘a(}ﬁréétli 8f PBPYRNIM CKAFRTS &Ry é’-%%ﬂ&'cé:terrl FOTAHGt Eén. Thus,

the geltor Spiing 16:h35LmBbhlhed 3Fs OB athd bt 12195 1515385 "9 82

upon getter flash process.

A manner in which the getter spring-16 is attached to
the CRT will be described with reference to Figures 9 and 10.

| -A fluorescent slurry is coatéd.on the inner surface

éf the panel 61 and then developed (process 711 shéwn in Figure
10). An intermediate layer is coated thereon (process 712). A
reflecting film formed of an aluminum thin film is evaporated
thereon by metal-backing (process 713). An aperture grill 62 is
assembled (process 714). |

'A funnel 63 manufactured independently is coupled to
the panel 61 (process 715) and fixed to the panel 61 by fusihg
and crystallizing frit (solder glass) on a bonded surface
.(process 716).

The getter spring 16 is attached to the electron gun
2 (process 741). The electron gun 2 is disposed within a neck
portion 64 and a stem portion and the neck portion 64 are sealed
(process 717). The CRT assembly 1 is exhausted and evacuated
(process 718).

After the exhausting process 718, the inside of the
CRT assembly 1 is kept at highiy vacuum state in a gettér flash
process (process 719).

- An aging process (process 720) and an inspection

process are carried out. Then, the assembling process of the



1A. Simlarly to a container 15 shown in Figures 2A, 2B, the container 15
fixed on the getter spring 16 has a ring-shaped concave portion (groove). A
" getter 92 is nounted on (or stored in) the concave portion. Sizes of .the
getter spring 16, the container 15 and the insulating material 21 used in
this enbodi nent are as follows. However, the follow ng sizes may of course
be changed-: dependi ng upon sonme factors éﬁ%h as CRT specification and size
of the. CRT. The getter spring 16 is nade of SUS 304 (spring nmaterial) and
is 114. TRIMiE eogipdptedd mm (width) x 0.25 mm (thickness). The container 15
I's made of SUS 304 and is of 21 [err] (outer dianmeter) x 13 [err] (inner

di ameter) x 2 nm (Asi ghe)abave-mentdoned gettegr ifdashiprocesde thean al um na
ceramic material and is 15 mm (length) x 4 nm (width) x 1.8 mm (thickness).
As showgetter qauntsd omihgeconrtaiperns 16s iheated i @ théneeue@sw ng
menbers 16a and 16b at a position 27 near its one end where it is flxed to
the i nné%eﬁﬂga(ﬁq‘ﬁr?%l%t(lsbeémp#at ElgBr%y'"é) disnased eutsddes khe a

wel ding. Sim]arl ot etter gr 81, shown in Figure 1A the tmo
getter and t ere vaporated. “Barium Ba (getter) is evaporated

on the inner surface of the CRT assembly to form a film1 In the
aging process, if the'voltage is applied to the first and second
grids Gl, G2 and a curreht is flowed to the cathode at the same
time the heater is energized, then a gas remaining in the CRT
assémbly is easily absorbed by the getter in the CRT treated by
the getter flash process, resulting in the inside of the CRT
assembly being kept at higher vacuum state. -

Function and action of the getter spring according to

/ this embodiment will be described.

A most specific feature of the present invention is
to prevent a heat, generated from the getter upon getter flash,
from being conducted to the funnel glass 1 as much as poss;ble.

As shown in Figure 7B, a thermal barrier is formed at
the surface on which the container 15 mounted with the getter 92
thereon and the getter spring 16 contact with each other.
Specifically, the getter spring 16 supports the container 15 in
a state that the positions 4la, 41b of the wide portion 28 are
‘fixed by welding on the botﬁom surface 15a of the container 15,
the tip end of the small hemispherical portion 23 is brought in
contact therewith at a point 41 and other portions thereof are
not in contact therewith. With this arrangement, even if the

getter 92 stored in the container 15 is heated to a high



16 nenbers 16a and 16b are jointed by the insulating material 21 and
t.hereby electrically insulated fromeach other. The insulating material 21
is formed of an alumina insulating nmaterial simlarly to the insulating
material shown in Figure 2D. As shown in Figure 6B, the insulating nateria
21 has apertures 23a, 23b defined therggn to receive hollow rivets 22a, 22b
and coni cat .convex projections 24a, 24b projected fromits one main surface
and respectively positioned at outer sides of the apertures 23a, 23b. The
two get ttemperrdturew ehe.s abaptl15200 0€ nbhndidie- firaquancyp hieag ing from
respectively have apertures 25a, 25b defined at their end portions so as to
oppose thHhe guhaide oD the 2BF assemblynsthen itheretisr iaalspace sesving getter
spring menbers 16a, 16b respectively have engagenent apertures 26a, 26b

def i ned aft & k&ermadq bagripsnbetyean the rronkiRRs I and fbiec getERT

Proj ectl of®ing Y6 sxcepr the waided pofelOns dfa, b And 19 polnt 9Ur € &4
contract portioh'23 thereof. The space is kept at a vacuum
state by the exhausting process, thereby avoiding a convection.
Thetefore, a heat_is not conducted therebetween. Moreover,
since the contact ﬁortion therebetween is limited £9 the above
welded portions and the point contact portion, it is possible to

- considerably reduce an amount of the thermal conduction

therebetween. ih particular, since the point contact‘pértion is
a very.small area, a large amount of heat can be prevented from
being conducted rapidly.

As shown in Figure 7C, a length of thermal conduction
patq is devised. Specifically, when a heat is conducted from
the welded portions 4la, 41b to the curved portion 24 (at which .
the getter spring 16 is brought in contact with the funnel glass
la of the CRT assembly 1) in the longitudinal direction of the

 §etter spring 16, the heat conduction path is cdnsiderably long.
Therefore, it can\be expected that the temperature at the curved
portion 24 is lowered considerably. Although the other thermal
conduction path from the bottom surface 15a of the container 15
through the small hemispherical portion 23 to the curved portion
24 is coﬁparatively short, the bottom surface 15a and the small
hemispherical portion 23 are in contact with each other at a
point having a very small area. Therefore, it is difficult for

the other thermal conduction path to conduct a large amount of



the getter spring nenbers 16a, 16b are di sposed on one major surface of the
insulating material 21 at an interval D between the end portions thereof.

At this time, the convex projections 24a, 24b of the insulating material 21
are engaged with the engagenent apertures 26a, 26b of the getter spring
menbers 16a, 16b, respectively. Concurpgntly therewith, the apertures 23a,
23b of the-insulating material 21 are positioned so as to be agreed with
the apertures 25a, 25b of the getter spring nmenbers 16a, 16b, respectively.
As showhepl FapiddyeB, in the above-nentioned state, the hollow rivets 22a,
22b made of alumnumare inserted into 17 the apertures 23a, 23b of the
i nsul ati ng mat er | AMOLACYRKY HACHdhe FEEVEdaPOTEEORT24 HRrejeided adthey
menbers_ 164, 1$b fromthe rear surface side of the_ insylating material 21,

r espect he8ey endnaf, th IetRE SBIING A, Ls; CoDYREEsbAPRHARE NS E e er spr i ng

16 Sidet étge%%gkiQSEESS f&igh&"§ﬁ§“¥&%&e Tﬁ %ss la are in contact with
each other at a point. Therefore, the contact area therebetween
is limited. |

Since an amount of heat radiated diréctly'from the
getter 92 and the contaiher 15 is very small as compared with an
amount of heat conducted through the getter spring 16, if is
possible to disregard the amount of the heat of the thermal
radiation. |

Effects of the getter spring 16 according to this
embodiﬁent will be descéibed. _ |

When the gettef spring 16 according to the present
invention was used, the temperature measured at the contact
surface between the curved portion 24 of the gettér spring 16
and the funnel glass la upon getter flash process was about 640
°c which was a mean value of measured values. When the getter
spring 81 shown in_Figﬁre 1A was used, the temperature measured

' at the contact surface of the getter spring 81 and the funnel
glass la was about 740 °C which was a mean value.of measured
Valués. As can be understood from the compared results, the
temperature obtained when the getter spring 16 was used is
lowered by about 100 °C as compared with the temperature
‘obtained when the getter spring 81 was used. .Moreover, since
the temperature at which the funnel glass la can be reéistant to

heat is about 750 °C, the difference (temperature margin)



rivets 22a, 22b. According to this joint nmethod, when the two getter spring
menbers 16a, 16b are jointed, the rivets 22a, 22b are squeezed and the
respective convex projections 24a, 24b are engaged wi th the engagenent
apertures 26a, 26b. Therefore, it is possible to reliably fix the getter
spring nmenbers 16a, 16b on the insulatigg material 21 only with the rivets
22a, 22b, respectively. Thus, the getter spring nenbers 16a, 16b can be

prevented frombeing rotated relative tq the |nsulat| material 21, Since
the conPetwWees @b@.gﬁgpzzaFufsbaa¢ the abpye Means VRdde 4R-21.a740c0f) cal |

even if the s es . of tHe engagenent apertures 26a, 26 of the tLer spring
menber s w&feé‘ thengetter| SPTiRg iR &ES, O a, €24b can

D bet we V{%'Y“réﬂ PBR S, A PeRoarLad s AR Saest ehfonifeRPal o7
shoul d pesf Gl ygps @i\;&gw kel BeBdsh difa e SR 3 LAEOL e

i nsul ati rom berng ¢ arge e spaC|ng e | arger

than a %&ﬁﬁél“gl 1338 12l Baﬂrﬂ&rréé’ﬁi{é’a 1%%(3 ﬁ%ﬁ%ﬁxdalt%gmhﬁﬁss%iﬁ&e

- bet ween 'the getter spring nenbers
(i.e., about 640 °C) obtained when the getter spring 16 was used

increases to 110 °C. Therefore, even if the above difference in
temperature (i.e., about 110 °C) is lowered by some factors such
as différence in CRT specification and dispersion in
manufacturing process or the like, it-is possible to provide the
CRT in which the funnel glass la can be prevented from being
" cracked upon getter flash process. .
According to this embodiment, the container 15 is-:
~fixed on the getter spring 16 at one portion thereof and |
slidably supported by the getter spriﬁg 16 a£ a contact point.
Therefore, even when the getter 92 was heated upon getter flash
process and the container 15 with thé getter 92 stored therein’
was heated to a relatively high temperature as compared with the
getter spring 16, the getter spring 16 was not deformed due to
difference in thermal expansion between the getter spring 16 and
the'container 15 and they were not detacﬁed from each other at
the welded portion.

According to the getter spring 16 and the CRT using
the same, it is possible to solve the problem of theée crack'
produced on the funnel glass la of the getter spring 81 and the
CRT using the same without modifying considerably the

arrangements of the getter spring 16 and the CRT using the same-

-



enbodi nent, the spacing Dis set to about 5 mm However, if a used voltage

I s conparatively | ow dependi ng upon difference of 18 CRT specification,
then the spacing D can be reduced nore. Figure 6Cis a characteristic graph
showi ng a rel ati onship between the spacing D (nm) between the getter spring
menbers 16a, 16b of the getter spring lqapnd a discharge start voltage (kV)
obt ai ned when the getter spring nenbers “16a, 16b are di sposed on the
insulating material 21 at the spacing D. The interval Dis properly

det er.ni fFdmbsbedavnangements ofstihe sgelftar cpariag &l andcthea@RTshenngg t he
rel ati onship between the interval D and the discharge start voltage. The

i nsul at ithe samer but witbheimplyrehanging the shepeheod tbet getpert springi ch
is distant fromthe container 15 as, much as possible in order to prevent

t he i ns@ilatPn§bakt ofi the gettem $RE RS dfraged by evaporated getter

r n er flash. Therefore,..in this odjnment, the gejter
:S?};S ig FEO geticcoréfhg to gLis_eﬁqulhent, whg e tﬁe getter s r{ng

81 has a short stripe portion extended in the direction
perpendicular to the longitudinal direction thereof, the getter
spring 16 does not have such a short stripe portion. The?efore,
it is possible for the getter spring 16 to consume about 6ne—
thirds material as compared with the getter spring 81 (see
Figure 8A) and it is possible to reduce costs of the material.

According to this embodiment, while the getter spring
81 is welded to the container 15 at two portions (see Figure
2C), the getter spring 16 is welded thereto at two positions of
the one portion by simultaneous weldin§ (see Figure 74).
Therefore, it is possible to reduce the manufacturing costs.
The small hemispherical‘portion 23 contacting the bottom surface
15a of the container at a contact point can be formed at the
same £ime the getter spring 16 is cut from the material.

Some modifications of this embodiment will be
described below. While the getter spring 16 and the CRT using
the same according to the present invention have been described
so far, the present invention is not limited to the above-
described embodiment and a.principle of the present invention
can also be applied to the following modifications.

For example, while the present invention is applied
to the CRT of a specific type in the above-mentioned embodiment,

the present invention is not limited thereto and can be applied



divided into the getter spring nenbers 16a, 16b at the position 27 near the
i nner deflection electrode plate 3b of the electron gun 2, the getter
spring nmenbers 16a, 16b being jointed by the insulating material 21. After
the getter spring nenbers 16a, 16b have been jointed by the insulating
material 21, one end of the getter sprgﬂg menber 16b is fixed on either of
the i nner deflectlon el ectrode plates 3a, 3b of the electron gun 2 by a
suitabl e method such as wel ding. Wien the getter spring 16 is di sposed

Wi thin tbeCREsnelf poytkimdsfwhich Gk thee ggettesr fdpshnproeebsr tdba
connected to the insulating material 21 is successively bent at a plurality
of bent ipproventhe vacuum| state/ theregnand Vi at 19 angl es of 10[err],
20[err], 20[err], 20[err] 15[e;ﬁ! 11 and 3[err], in _that _order, as shown
in Figure 5B so adWhbleong@ihaf shengetheri BRFLRGILE IS afixed emEhainnel

ortion,of the CRT a
P inner deflection eléctrode plate 3b of the electron gun 2 in the

above embodiment, the present invention is not limited thereto.
I£ is sufficient that the getter spring 16 is fixed on any
portion in the CRT. For example, the getter'spring 16 may be:
fixed en a proper, arbitrary portion of the electron gun 2.

While the getter spring 16 is welded to the container
15 at one portlon including two positions and connected thereto
at the other portlon which is a contact point, the present
inventioq is not limited thereto because an object of the
present invention is to reduce the thermal conduction
therebetween. Even when the getter spring 16 is welded to the
container 15 at only one position with the wide portion 28 of
the getter spring 16 being set sufficiently wide, it is possible
to stably fix the container 15 to the gettei spring 16.
Conversely, -the getter spring 16 may be welded to the container
15 at three positions or greater if necessary.

-While the getter spring 16 is brought in contact ﬁith
the container 15 at a point of the small spherical portion (or
projection) 23 as described above, the éfesent invention is not
1imited thereto and the getter spring 16 can be brought in
contact with the container 15 at a point. Such.point contact
can be achieved by shaping either or both of the getter spring
16. and the container 15 properlf. For example, instead of

forming the small hemispherical portion (or projection) 23 on



As shown in Figures 5A, 7A, a substantially 4 mmw de wi de portion 28 nmay
be fornmed at a portion between the bent portion VI and the bent portion VIl
" of the getter spring nmenber 16a in order to couple the container 15 to the
getter spring 16 by a suitable nmethod such as wel ding. For exanple, while
the width of the getter spring 16 is abggt 4 mm the width of the w de
portion 28 thereof is about 5 mm A confave portion or groove 22 extended
in the |longitudinal direction of the getter spring nmenber 16a as shown in
Fi gure $Bewgethersshringst6, seke ismall ienispherdsalnpprisdop 83i may be t he
getter spring nenber 16a froma_portion displaced sLightI% awaﬁ fromthe
wi de poferdedon: sher BothemesubireentSa Rt itdie contiRdngrddSpWithokhen or der
to i nprove a bendi,n trength this portion of the getter spring 16. A
ral | G PREARY, 36 PRLAg FLat o) AT aARAIShtn L PR B BReabout 1 mm
for exanple, projected_towgrd a bottom surface 15a af. the.container 15 is
for med BPtEag0BBEIATA B ADRSCDE SHPRLASE |1 s, BESnared RAtBna EORBRGn from
t he bent_.portJ LL. . ) ri thi 3 n d by

e e e e pBRE e BRELATHY I Son sh R bEEE
thereof is provided with a convex portion extended by a proper
length in the direction perpendicular to the above ridge-shaped
convex portion, then the getter spring 16 and the container 15
are brought in contact with each other at a point. While they
are brought in contact with each other at one point in this
embodiment, the present invention_is not limited thereto and the
number of the contact portions is not limited to one. It is
sufficient in the present invention that the point contact
therebetween is effected. They may be brought. in contact with
each other at two pointé or dgreater.

While the spoon-shaped curved portion 24 provided at
the head of the getter spring 16 is brought in contact with the
funnel glass la in this embodiment, the present invention is not
limited thereto. The present invention requires only reduction
of the area of the contact portion between the getter spring 16
and the funnel glass la. It is possible to consider various
shapes or designs of the getter spring 16 which can reduce the
area of the contact portion.

The above-mentioned changes and modifications may be
arbitrarily effected in consideration of some necessary factors,

such as a temperature'at which a funnel glass can be resistant

to a heat, a temperature of a getter spring upon the getter



t he back surface side when the getter spring 16 is formed by punching. An

I nterval or spacing S between the small hem spherical portion 23 and the

wi de portion 28 (see Figure 7A) is substantially equal to a nean value of a
di aneter of an outer 20 per.ipheral circle and a dianeter of an inner
peripheral circle of the annular containgg 15. Therefore, when the bottom
surface 15a of the container 15 is positioned on the wide portion 28, a top
of the.small henispherical portion 23 contacts with the bottom surface 15a
of the cOlash rprocessy teh magginond temperahuretdrtermineddy JR®2ri cal
portion 23 and the wi de portion 28 being | ocated away from the contai ner

15. In sRerhbication manwfiaring ATt hhegle-l-li%r abrihg) CRT £fd & he
cont ai ner 15 as shomm in Figure 7A, the containgr 15 is fixed by a

sui t abl SPREWEIC “KH@-FS‘I ke BRePRRt IREEHGIR ok APRKiqdre gett er

spring 16 2t ;r”sﬁg@p R kN R LA LT
the CRT u51ng the getter spring which reduces an amount of the
thermal conduction ﬁpon getter flash proeess, there is then the
advantage that a quality of the CRT can be improved.'

Accordihg to the present invention, it is possible to
prevent the funnel glass from being cracked without considerably
modifying the getter spring 81 shown in Figure 1A and the CRT
using the same. As a result, it is possible to considerably
increase a yield of the manufactured CRTs. o

Moreover, according to the present invention, it is
posSible to reduce the manufacturing costs as compared with
those of the getter spring shown in Figure 1A and the CRT using
the same.

Having described preferred embodiments of the present
invention with reference to the accompanying drawings, it is to
be understood that the present invention is not limited to the
above-mentioned embodiments and that various changes and
modifications can be effected therein by one skilled in the ar£
without depa;ting'from the spirit or scope of the present

invention as defined in the appended claims.



the direction perpendicular to the wdth direction. The bottom surface 15a
of the container 15 and the small hem spherical.- portion 23 of the getter
spring 16 are slidably brought in contact with each other. Accordingly,
even if the getter spring 16 and the container 15 are thermally expanded at
different rates, then the getter spring %ﬁ_is prevented from bei ng def orned
and from being .applied with unnecessary stress. As shown in Figure 7C, -'the
other end of the getter spring nmenber 16a is extended further froma
position to which the container 15 i &LAIM8ched as conpared with the getter
spring 81 shown in Figure 1A. The getter spring nenber 16a has a curved
portion 24 fornmed at its tip end. The curved portion 24 is in contact with

t he i nner conducti ye oatg g film8 coated an the inner surface of the CRT
at one point. The_éet efe g F RPEEASVREYYMY t he present invention has a

total length longer, b .21 _about 8 nmthan t.hat of . etter spring 81
shown in Figure 1A% Sdntaifier 989 storing a'beé%%r‘%hégaid% Lha

a spring member for supporting said container,
wheréin said container is connected to said spring member by
fixing the former on the latter at one portion and brinéing the
former in contact with the latter at a point of the other
portion, thereby an amount of a heat conducted to said spring

member upon a getter flash process being reduced.

2; A getter spring according to claim 1 comprising a
spring member having a small hemispherical portion or
projection, wherein said contéiner is éonnected to said spring
member by fixing the former on the latter at one por;ion by
welding, by bringing the former in slidable contact with said
small hemispherical portion or projection of the latter at one
point of the other portion, and by disposing the rest of
portions of the former away from the latter, thereby difference
in thermal expansion between said container and said spring
member being made negligible and an amount of a heat conducted

to said spring member upon getter flash process being reduced. .

3. A getter spring disposed in a cathode-ray tube
having a funnel glass and an electron gun, comprising:
a container for storing a getter therein; and

a spring member for supporting said container, said

L



and is bent at seven bent positions i ncreased by one as conpared with the
getter spring 81 to thereby slightly increase the total angle of the bent
positions. Thus, the getter spring 16 according to the present invention
can be reliably fixed to the CRT even by one-point contact. A manufacturing
met hod of the getter spring 16 and a netfipd of "attaching the getter spring
16 to the CRT wll be described below TU nake the getter spring
i nexpensi ve by iggroving.morking efficiency, the getter spring 16 is forned
by puncsptdngnaenheri having Ssanalol hemysph@rigadr perrient araprojechier of
0.25 mm for exanple. The small hem spherical, portion 23, the curved
porti on2R4 anEORNEXCBAERIRN povheRin Bald SRFENG Member dfgfegaedapt a
~direction qf .,the getter, _spri 16 shoul d preferably be forpged at fhe sane
i e puRCRindene Hanetialncahtned A0 a8 thlave 81 tohdunanale Yoiehis; o
cross-shaped while the_gefter.spring .16 ording t hi. nbodi ment i s
subst anﬁlailgﬁ; Fé@?‘aﬁﬂu?‘g?i?sﬁ i%é)”%ltlrﬂﬁ%f%ﬁlg%ﬁé’%t ﬁg éﬁﬁat ?EPP??)eg 37%i on,
t he mat efd c S efficie Ves ge r G e
manuf ac?’d"lr géﬁ'\?\d ?ﬁtggﬁgt gg}’a{:a%% V\ﬁéc hfléirégﬁnq‘ %’?@b%ﬁ?‘@%ﬁ%ﬁ%%?’or e, the
getter §QhiNg 3¢°8h0s99q'@lectron gun at its one end by welding so as

to be extended along said inclined surface of said funnel glass

at an interval, and by bringing it in contact with said funnel

glass at a concave portion provided at the other end of said
. spring member at one point, and wherein said container is

connected to said spring member by fixing the former on the

latter by welding at a position comparatively away from said

concave portion provided at the other end and by bringing the

former in slidable contact with said small hemispherical of the

latter at one point of contact of the other portion

comparatively closé thereto, thereby difference in thermal

expansion between said container and said spiing member being

made negligible and an amount of heat conducted to said spfing

member upon getter flash process being reduced.

4. A cathode;ray tube having a getter which is to be
used upon getter flash process'and which is disposed in its
cathode ray tube assembly, comprising

a getter spring according to any one of claims 1 to 3

for-supporting said getter.

. * c L | s *



the present invention can be produced i nexpensively froma material cost
standpoi nt. Wen the getter spring 81 is manufactured, the getter spring 81
is cut diagonally out of the material as shown in Figure 8B in order to

i mprove the waste of materials. However, if so, then the getter spring 81
is twisted by a heat generated upon getter flash process. on the other

22 hand, since the getter spring 16 accapding to this enbodinent is cut out
of the material perpendicularly to the width direction of the material as

shown in Figure 8A, t NGEYEERCSPRIDNG 'ENT CATHODENRAY TOBEhi s enbodi nent is
prevented from being tw sted upon getter flash process. A manner in which

the getter spring 16 is attacUSINGOGENPERRSPRING be described with
reference to Figures 9 and 10. A fluorescent slurry is coated on the inner
surface of the panel 61 and then JcABSERAGT (process 711 shown in Figure
10). An internediate |layer is coated thereon (process 712). A
An object of the.present invention is to provide a
getter spring which applies less heat to a CRT assembly, i.e., a
funhel'glaés of a CRT in getter flésh process carried out when
thé CRT is manufactured, and a CRT employing the same. A getter
spring (16) inéludes a container (15) for storing a getter (92)
therein and spring members (16a), (16b) for supporting the |
container (15). The container (15) is connected to the spring
members (16a), (16b) by fixing the former on the latter at one
portion and bringing the former in contact with the latter at a
point of the other portion, thereby an amount of a heat

conducted to the spring members (l6a), (16b) upon'getter flash

process being reduced.

FIGURE 9
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reflecting filmforned of an alum numthin filmis evapor at pad—thereer—by

met al - backi ng (prom§g,egi;§5)3eemﬁp‘grture grill 62 is assenb 'Bﬁs§ EEJCiaS BEEN

714). A funnel 63 ependently is coupled to BACED)
(process-715) and f lm |
(sol der glass) on a (process 716). The getter spring 16 is

61 by fusing and cryst |1izTng Tt
att-ached to the electron gun 2 (procesgp/4l). The electron gun 2 is
di'sposed within a neck portion 64 and a stem portion and the neck portion

64 are s roc S 717) The CRT assenbly 1 is exhausted and evacuat ed
(proces lz) fte e exhausting process 718, the inside of the CRT
assenbly 1 1s pt at highly vacuumstate in a getter flash process
(process 719).. An agi ng process (process 720) and an inspé€cti process are
carried out. Then, the assenbling process of the _
84b
81b 8(10 |
Yo ' 8ic

82 8l
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23 CRT is conpl.t et ed. _Ln_the above-nentioned getter flash process..
getter nounted on the cont al ner 15 is heated by a high- frequen ?ﬁ: tu;mﬁEEN
PEAGE

CRT assenbly to In the aging process, if the voltage i's :
applied to-fhe second grids Gé & and a current is flowed to the
cat hode  at the. sane t| rre ‘the heater is energl zed, then a gas renmamining in
the CRT asserrbly IS eaS|Iy absorbed by the getter in the CRT treated by the
getter flas o] t| ng in the inside of e C@ asse bei ng
kept at hi Gum ?S Function and action E /h ettz) ring
according to t i s enmbo nt will be described. A nost specific feature of
the present inventionis to prevent a heat, generated fromthe getter upon
~getter flash, fro@nbeing conducgdd to the funneé.]gl ass 1 as much axgy

possi bl e. As sho in Figure 7B,ya thermal barrTer is fo n- at thg surface
on which the con}tNgl ner 15 nounte§l with the gette T

devi ce 41 (shMShatHas di sposed outsi de the funnel aind t
evapor at ed. Bar is evaporated on the inner sutface of—ttre

[

[ | 1L

| i |
o
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t hereon and the-getter-spring 16 contact with each other. Specificallv the

getter spring 16 supports the container ‘15 in a state that t ;?9§ééﬁﬁK§®EB“
4l1a, 41b of th@m eBQenB 14681 are fixed by welding on the bo CHppBAtdDACe
15a of .the cont ip end of. the small hem spheri} portion.23
.is brought in c E, 'ﬂ‘mi h at .a point 41 and ot her portlons t her eof
are'not in-contact theremth. Wth thi rrangenent, even if the getter 92
stored.in the container 15 is heated t hi gh 24 tenperature, e.g.,

about 1200[err] C by hi gh-frequency heating fromthe outside of the CRT
assenbly, then there is a space serving as a thermal barrier between the
container 15 and the getter spring 16 except the welded portions 4la, 41b
and the point contract portion 23 thereof. The space is kept at a vacuum
state by the exhausting process, thereby avoiding a convection. Therefore,
a heat is not conducted therebetween. Mreover, since the contact portion
therebetween is limted to the above

FIG. 3



wel ded port|ons—aﬁd—{he—pelnt—contact portion, it is possible to :
consi derably reduce an apount of the thermal conduction thTrrE el e Pas/gREN
particul ar, si ndaisshest . ct portion is a very smalll dregemacksr ge
1l

anount of heat c from bei ng conducted rapi diiy. As_shown i
Figure 7C, a len conduction path is devised. Specifically,
when a heat is conducted fromthe wei decygportlons 41a, 41b to the curved
. portion 24 (at which the getter spring 16 is brought in contact with the

funnel glass_la of the CRT asseniliflimmmledd [ fudinal direction of the
getter spr&dng}l6, t onduction path is considera . Therefore,
it can xpectefl that the tenperature at the curved portion 2 ower ed
consi der Al though the other thermal conduction path fromthgq bott

surface %Sa 0
to the curvedt
the small he

container 15 through the small hem spherical gortion 33
ortjion 24 is conparatively short, the bottom surface 15a pAnd
sphgrjcal portion 23 are in contact vmth each other at a

poi nt havi ng veqy small area. Therefore, it | C r th er
t hermal condug¢tiof path to conduct a |arge unt of o
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25 heat rapidl'y. Mbreover, si‘nce’t he curved portion 24 provided at. the head
end of the gett hngqeen §e%onvex shaped and curved, the %ettet Sprim
16 and the funne ﬂiﬁ 9 contact with each ot her etTH Ef (HAS BEE

Therefore, the ¢ rebetween is limted. Sinceljan aﬁE EBf
heat radi ated d| getter 92 and the container I5 1s very
smal | as conpared vmth an am)unt of hea onducted through the getter
spring-16, it is .possible to disregard fhie amount of.the.heat of the

t hermal radiation. Effects of the getter spring 16 according to this
enbodi rrent{lm'lt/ﬁ ﬁ bed. Wen the getter spring 16 according to the
present in¥entfi the tenperature nmeasyred at thehfjnt act surface

bet ween t he Cur{éﬁ porti on’2 f the getter spri 6 and t funnel gl ass
| a upon getter ( sh process; about 640 .
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[err] C whi ch was.-a-mean-val-oe of - measured val ues. \When the getter spring 81
shown in Figure 1A was useﬁ, i he tenperature neasured at the contact

surface of the ThieSheetH and the funnel glass la V
[err] C which was
fromthe conpare

of ‘measured val ues. As car %&&%&55‘“
t enperature obtai ned whenifhe getfer sprirg

16 was used is | owered by about 100 [eréPC as conpared with the tenperature
obt ai ned when the getter spring 81 was used. Mrreover, since the
tenperat ure_at which the funnel glass |la can be resistant to heat is about

750 [err]CFtKg 'h;feﬁeqe (tenperature margin) 26 between the
a

e neans value (i.e., 740 [err]C) obtai ned when the

wever, en the getter
e%" he di tf dPEhce bet ween t he

t enperatur'e a
getter spring vvaﬁ
spring 16 accordi
tenperature at whilc
nmeans val ue (i.e/,
used
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increases to 110 Jerr]C. Therefore, even if the above diffetence in
t enperat ure (|ﬂgss,heé@ggslgee,; la[:egrr]C) is |owered by sone fﬁ.ﬁégﬂ@gﬁwam

difference in n and di spersion in manufagt ur igeEgLACEDCESS pr -
the like, it is IlH‘ﬂ“ Hﬂlﬂ
can be prevente

ovi de the CRT in. whi ch theldupnet—glass—ta

acked upon getter flash process.- According to
t hi's enbodi ment, the container 15 is ff7@ed on the getter spring 16 at one
portion thereof and slidably supported by the getter spring 16 at a contact
poi nt . Féﬁ 6 ?Aen the getter 92 was heated upon getter flash -
process a 15 with the getter 92 stored therein was heated
to arelatively hi gh tenperature asianpared with the getter spring 16, the
gétter spring 16 was not defordfed dug to dlffﬁence in thermal expansion
bet ween the getter spring 16 and\the 15,and they were not
detached from each ot her22t thogw .
spring 16 and the CRT usifg thé2 Sa) “ ASSIi bIe to sol ve the probl em’

of the crack produced on
the CRT using the sane w




arrangenents—ei—the—gettef spring 16 and the CRT using thepsare 2—fTom)

t he arrangerrents of the t Spl’l ng 81 and the CRT using IHS%&E@HBEIBEEN
gﬁﬁ of the getter spring 81 to {hat BEPLAREP

with sinply ch
getter spring 1
has a short stri

thi s enbodi nent,
ended in the dir

| ongi tudi.nal direction thereof t he gegjger spr

short stripe portion.

consunme about one-

wel ded thereto @t

(see Figure 7A),

costs.

1hg

Therefore it is possib
thirds materi al
(see Figure 8A) and it

Accordlng (5
cont ai ner 15 at ' vio

ons (see Figure 20),
he one por
ssible‘to

whil e the getter—sprimg 81
ectlon per pendi cul ar to the
I ng 16 does not have such a
e for the getter spring 16 to

as conpared with the getter spring 81
i s possible to reduce costs of the material.
nent whi l e 'the getter

od ofier 8Bing ™6 16 "

ronm—hy ST tam di ng

g
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The smal| heni spherical portion 23 contacting the bottom sycface 15a of

‘container at a Cﬂ?tﬁ% CﬁeQJR ffegbe formed at the same ti mFT;t"pr@gtngg BEEN

spring 16 is cut al . Sonme nodifications of {his refoadepent
wi |l be described he. getter spring 16 and the—CRI—usihrg-the
sanme according to

vention have been described so far, the

present iRvention |s not I|n1ted to the above- described enbodi nent and a

principle of the present invention al so be applied to the follow ng .

nodi fi cations. For exanple, while the present invention is applied to the

CRT of a specific type in t he above- nenti oned enbodi nent, the present

|nvent|on4£%dﬁ (i d thereto and can be applied 28 to CRTs of any
se

ki nds whi ter flash process to inprove the vacuum state
therein. Wile oge. g d of the_getter spring 16 ig fixed on {he inner
deflection el ect HBAI\?E-ELE &A@_e el ectron gu ’FENE(TT EL—;-:JEOM.
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above enbodi nent, the present invention is not limted there#&?ﬂﬁﬁﬁfﬁﬁ”j
suf ficient :that the getter spring 16 is fixed on any porti@a—iT “ThHi ﬁﬂw
For exanple, the getter spring 16 may be fixed on a proper} RERUHITE]
portion of the electron gun 2. Wiile the getter spring 16 | §
container 15 at one portion including twe positions and co
at.the-other portion which is a contact 1p® nt, the present
limted thereto because an object of the present invention

t hermal conduction therebetween. Even when the getter spring=e
to the container 15 at only one position with the wide portion 28 of the
getter spring ei g s t sufficiently wide, it is possible to stably fix
the contai ner %g 7 ter spring 16. Conversely, the getter spring 16
may be wel ded to the contalner 15 at three positions or greater if '

necessary. Wile the getter spring 16 is brought in cont Bwith the
container 15 at a point of the small spherical por %5 projection) 23
as descri bed above, th#bpresent inv@iati.on i s not thereto and the

poi nt. Such point con C ¥ LA [— )

) i e
82 . 8

getter spring 16 can b§ brought in qontact W th the con"

Fl|G. 1B

FIG. 1C | FIG. 1D

81a : 81c
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contai ner 15 properly. For exanple, instead of form ng It heo
hem spherical portion (or projection) 23 on =~ 29 the g
smal | hem spherical portion 23 may be formed on the bot
the container 15 with the getter spring 16 being flat.
one of the getter spring 16 and the container 15 is proJip
shaped convex portion extended by a pro%é? | ength and t )
_provided with a convex portion extended by a proper |eng In the direction
per pendi cul ar to the above ridge-shaped convex portion, then the getter
spring 16 and the container 15 are brought in contact with each other at a

poi nt. Wil e pg=hey rare ght in contact wtl=e ﬁCiOth t one point in
" this enbodi ntf Ge nt invention is no IF Ut ed zgleto and the
nunber of the contact portions is not limted to one. It is sufficient in-
t he present invemgﬂnlthat th%1point conta%h

|




T

t herebetween is effected. They may be brought in contact with each other at

two points or greater. Wiile the spoon-shaped curved portion 2 proviged at

the head of the getter spring 16 -is brought in contact with theREGHMAMENT SHEET
glass la in this enbodi mrent, the present invention is not [imted tEeggéo. ;
The present invention requires only reduction of the area of thg

portion between the getter spring 16 and the funnel glass la. {ti is
possi bl e to consi der various.shapes or designs of the getter spring Ib

whi ch can reduce the area of the contact pof{Pon. The above- meht+ened
changes and nodifications may be arbitrarily effected i n considerdtion of
sonme necessary factors, such as a tenperature at which a funnel glass can
be resistant to a heat, a tenperature of a getter spring upon the getter
30 flash process,, a margin of tenperature determ ned by CRT specification,
manuf acturing costs or the like, of the CRT of a
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speC|f|c type to whi ch the present invention is applied. Accor
CRT of the present inveéention, since the CRT using the get |EP
reduces an amount of the thermal conduction upon getter f
there is, then the advantage that a quality of. the CRT can
Accordlng to the present invention, it is possible to prejeht the funne_
gl ass from bei ng cracked mkthout'consldeqp@ly nodi fyi ng t sprlng
81 shown in Figure 1A and the CRT using the sanme. As a resUlloei=tts
possi ble to considerably increase a yield of the manufactured CRTs.

Mor eover.,, according to the present i fion, it is posSible to reduce the
manuf acturing costs ed wth those o spring shown in
Figure 1A and the using the same. Having described pre d
enbodi nents of the \present invention with reference to the hcco nyi ng .
drawi ngs, it i 0 pe understood that the present inventiof=is notylimted
to the above-neftioned enmbodi ments and that various changes and
nodi fications c@n ef fected therein. by one ski i t hout
departing from{he|spirit or scope of th esent '
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invention as defined in the'appended cl ai ns. 31 CLAINS 1. A.getter™
spring conprising: a container for storing a getter thereL&gﬁ@@mﬁﬂT 'Klnd
menber for supporting said container, wherein said contai e+t onnect ed

to said spring nenber by fixing the former on the latter, &t ﬁ*ﬁfﬁﬁrﬂ&ﬂbn_apd
of*the other -

bringing the former in contact with the latter at a poin
portion, thereby an anmount of a heat cog? cted to said spri )
getter flash process being reduced. 2. éetter spring adcordin
conprising a spring nenber having a small hem spheri cal
proj ection, wh in id ntainer is connected to said spring nenber by
“fixing the for?éf/o .hqsf ter at one portion by welding, by bringing the

former in slidable Bntact with.said small hem erical rtion or
projection of the M8Pter at on@5°

1C - c——— J |
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- -

poi nt of the other portion, and by disposing the rest of ?Ebﬁfﬁ‘ﬂt‘he* :
former away fromthe latter, thereby difference in ther 7.4 F) o
bet ween sai d- contai ner and said spring nmenber bei ng rmade egu%@ﬁgggd an
amount of a heat conducted to said spring nenber upon geltiert rocess
‘being reduced. 3. A getter spring disposed in a cathode- t ube i “a
funnel glass and an el ectron gun, conprgsi ng: a container
getter therein; and a spring nenber for supporting said c :

32 spring nenber having a small hem spherical portion or projection and a

‘convex porti ggma n6%| d spring nmenber is formed of a resilient.

mat eri al, shadpe as have a total angle which is larger than an angle
of an inclined surface of sai dg‘ztﬂ,nggba S 92 sai d .c?é(lilode-ray t ube, and
fixed in said funn gl agabby fyxing it o 418 el ectrn gun at its one end
by wel ding so as t - Sat— et ace of said funnel
gl ass '

[/

|

o/




at an interval, and by bringing it in contact with sald,LunneP—gra§§‘T”a

concave portlon provided at the other end of said sprin T e
poi nt, and wherein said container is connected to'said s
fixing the former on the latter by welding at a positionj¢o
. from said concave portion provided at the other .end and- brlnglng the
former in slidable contact with said small hem spheri cal er at
one point of contact of the other porthqgconparatlve[y l_Q9setheweto;
thereby difference in thermal expansion between said contai ner and said

spring nmenmber being nmade negllglble and an anmount of heat conducted to said
spring nmenber. upon g Qﬁ? h process being reduced. 4. A cathode-ray.

tube having a get to be used upon getter flash process and
which is dlspose s cat hode ray tuﬁﬁ assenbly, conprising a getter
spring according to any one of clagees 1 to 3 foyg supporting said getter.
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