; H JKe3eo60d6T6t The invention concerns a shad rort

r ane a
col our cathode ray tube. 5 Col our cathode ray tubelWM‘mﬁmmIMﬂmﬁlllc sheet
with a multitude of holes or slots in it, referred dow mask"

di sposed between the electron gun and the di spl ay screemessfhi s shadow wask
is intended to obtain a very sharp imge by 10 ensurin i npacts of
the el ectron beans on the display scréen are situateﬁmﬁmmﬂﬂmﬁm @ n the

phot ophores di sposed on the display screen. The shad supported

by frames with a generally 15 rectangul ar shape whi ch hoMeo®Hem i n position
close to the display screen and, possibly, ensure that they are tensioned,

0O deknL 0L hy b L1 SRV ARl AR Q'ﬂ%dﬁ@sﬂgékngué‘%% 350 83! Lndocayzed by

t he elec ron beans. 20 According to a known t que, oW nas

suppor t cithoee hasy t tbsi de uprlghts consi sting of netalllc tubes or angle

stgels and two end uprights consisting of angle steels or tubes placed on
side uprights and assenbled by welding to the contact points. Because

of the ggnshyueitRsdaOss, anhdshaavel di Ret2b1iecinddugithhe kubestegeangl e
steels nmust be relatively thick in order to obtain sufficient rigidity. The

franes phAuboheglectips kotes aﬂd’aﬁttedrteéetféﬁgl bPed shaddwdeasasklir have the
drawbacélstggsgngetwm d did r%Hl huﬁoalfxé‘ t&a&fswagh s%‘}%@]pgeo‘f‘ﬁiﬁa C

preci si on ccording tv anot own t echni que, frame
mask coBBadds wéslangs eirsterisd mmodbtednfaowerwlsh&ng|qmagﬁhbgh are assenbl ed
by wel di ng. s 2 1In a varian r in
rTipa”i@nguring that theegm;%éts o@etg g?e ré%(ﬁigggg nyt%eeaigpgag

screen are situated precisely on the photophores disposed on

the display screen.

The shadow masks are supported by frames with a generally

15 rectangular shape which hold them in position close to the
display screen and, possibly, ensure that they are tensioned,
in order to limit any deformations resulting from local heating

caused by the electron beams.

20 According to a known technique, a shadow mask support frame has
two side uprights consisting of metallic tubes or angle steels
and two end uprights consisting of angle steels or tubes placed
on the side uprights and assembled by welding to the contact
points. Because of the construction mode and the welding

25 technique, the tubes or angle steels must be relatively thick
in order to obtain sufficient rigidity. The frames thus made
up are adapted to tensioned shadow masks but have the drawback
of being heavy and difficult to fabricate with good geometric

precision.
30

According to another known technique, a frame for a shadow mask
consists of angle steels produced from thin strips which are

assembled by welding.



sheet, generally rectangular, and having a central cutout, also
rectangul ar. The frames thus produced have the advantage of 5 being

| i ght wei ght but have the drawback of:not being very rigid and because of
this not very well suited to supporting tensioned shadow masks. In order to
inprove the rigidity of the lightweight frames, it 10 has been proposed, in
particular in the patent application BR 2.749.104, to fabricate such franes
fromtwo thin nmetallic strips pxessed agai nst each ot her and havi ng
vertical and horizontal stiffening ribs. xhese franes are both |ightwei ght
and ri g8, awkrEhaphkeshe t LRI 1R #roduGse PHeRF ¢ IRE RS ed 115 shadow

masks, QHEeFEegeH§¥§li e gt ok 1Of SQMRLLIRS Deldig Aif fd Gl 12150

fabricate. he Frenth patent application 99 02129, a shadow nask support
frame wascproposed.i nThdi Liende ttng pgedghed have t tlee 20lwirda geprifght s of

the frape. are.general ly tubul.ar in.shape and, copstitute a practically

COnt i nuggéngl %ggﬁgﬂ%’r?% %%%yh%voen?%en?'ﬁawg?cre gtn%%}eﬁnz?né'eglyo§éalfii ne

Si t uat ednénbetehyei 051 thei $ heothotdgwweady su25e 8r € eswddortiie hol | ow body
consi sts of one or re thin netallic nenbranes folded so as to formall or
part oftFHElﬁBFFoﬁFggﬂV Be%FSssenbl ed for exanple by wel ding. Such a shadow
mask support frame which is lightweight, rigid 30 and easy to fabricate is

i ndeed adapted to the case of generally flat frames, that is to say franes
on whi chnt Aedesngpt Lidppave ades WiIoidEyupfi §hesl dgketwsighitarfidamesy iin t he

S I i tudi upri_ght LN .t he -end
b0 gny o5 BPEn bE0nofd e 100 0B DAL I CAN SRR R 8o wini ch
have end.UppL bl s forfébhiratzorduwmh dpeinght $romntwsi el rupratgiitld c( or verti cal

i ght wh hor i tal di ti i tuyat [ ffset
oar al | oF LERERGBE ST Fo 9P T SiRE et REMERA-0Rr FORTSD e ety SBensi ot of

angl e 1008ie6htaayt Ngrendid stidd.at Thakk Skhwes egird o afighemee gpkane of
the frame substantially parallel to the position of the shadow nask carried

by the PRAnEighd, akbelferhet |1 HAFEAGIEUFAr 1E® FHES (135 ERELCRSHy neans of
wabeh a-Aoapl eRslel, NEC oSy Gi/d @Re0BrbiBabk R sHidu ik RR MGl ding 15 of

e perforate , SO that” the frame 1s tensioned, when the cdonpression
force odiffiecehd uprfagbtiscafethe frane is rel eased. The side uprights of
the frame generally have a substantially 20 rectilinear main part and two
end parts providing the connection and junction with the end uprights. Each
of the erdtpartseéh thetsitlegiricghttisnhas a2seel i HrsHadow mask

support frame was proposed in which the end uprights and the
20 side uprights of the frame are generally tubular in shape and

constitute a practically continuous closed hollow body

containing at least one plane closed line situated entirely

inside the hollow body.

25 Preferably, the hollow body consists of one or more thin
metallic membranes folded so as to form all or part of the

hollow body and assembled for example by welding.

Such a shadow mask support frame which is lightweight, rigid
30 and easy to fabricate is indeed adapted to the case of

generally flat frames, that is to say frames on which the

longitudinal axes of the uprights are substantially in the same



joining to the end upright which is generally perpendicular or 25
orthogonal to the main branch of the correspondi ng side upright and which
is fixed to an end upright, in an arrangenent perpendicular to the upright.
Generally, the joining portion at the end of the lateral uprights is placed
i n abutment agai nst the external surface of the first wall of the end 30
upright and welded in this position t8 the end upright. The wel ding of the
abut menp1PARES Std 1 ovey Stdtes dir @i §heB8 bBen&nebnHu it $oi shef Eggted by a
wel di ng nmet hod such as the TIG or 4 M A nethod. Such nethods require
usi ng anpréglteek’s Bhre tepr@enghioth theefvarg- t hi ck, because they rel ease a

| ar ge anmount of energy which is liable to deformthe structures and nelt
the angle steels or tubes, if the walls are too thin. 5 In addition, the

si de upPthatstybes hef ffcame e gepenalvhychrivaive eshdypdlgtiitisg (axt hi ck t ube
or.a bay with a square,, .or, rectangul ar_nom nal sectian. At _the i of

befidi ngPoFHeoT b W T R, ¢t Saeky Therolhea 7 (H B2t rRG aPbA Nor rmai 1y
a 10 defimesat &gédsidr ther fa3n80f dd reb@nehs 0fré casiuatiest abser¥edt The result
is in particular poor precision with regard to the dinensions of the side
upri ght B2Falifk PHARRY- state and consequently poor precision with regard to
t he di nensions and 15 geonetry of the franme. The end uprights, which are
slightly curved, are generally fabricated by the cold or hot bending of a
thi ck ban swuchhérdmes ofharend wBitightibngeperzlke wingied addadghensi ons for
t 20 d rights requires givin r re tot [ f bendi ng
tﬁ t hi %Eeﬁg .h eh’ the enc U)%'I’ai gF’]‘T %Qa‘%g%g%%‘%a ulpr}iagheég%(%g‘t%%egﬁggﬁe are
assenbl g€, théef yehdi Hghd tureidlBnbaebll b eodtiporgdsang caf ofhehd5s side
uprights does not nake it possible to obtain a highprecision assenbly. The
frames 6beaPYERAFkisTaERHERI £N5e TFPBRRANA 2 72 EMAN, so that the

di mensi ?Q%eﬂ&ﬁ&%ﬁéP%é‘%%@éé Ra1bhepyapul actdy 6xafen3@ the shadow mask
or- catho

frames e ray tubes is obtained. Using shadow mask franes
conpr i scogpues $ b sfawcd Mmldxsniledc hnatket fifake arthtingr gher wehdang requires

also fabricatin reen 5 .envel h y I, ub ich are
tlf]iémsel Sésgﬁ i%%rgﬁlaatﬁ%rnéafso]?’e sﬁeg\%%.% %‘ﬁé %:%%Pecg%;]g&glgtl%gg’rgg/lg@ube i's
det er m nrd comptysdyon heopreantn ttheokndl assigised dhrehearfukaet usi ng t he
screen and the, cone of the cathode ray tube. 5 When the screen envel ope is
thick, TRe®t®dR® of the tube is itself massive. Cathode ray tubes with heavy
frames are therefore extrenely expensive.

The side uprights of the frame generally have a substantially
20 rectilinear main part and two end parts providing the

connection and junction with the end uprights.

Each of the end parts of the side uprights has a section for
joining to the end upright which is generally perpendicular or

25 orthogonal to the main branch of the corresponding side upright
and which is fixed to an end upright, in an arrangement
perpendicular to the upright. Generally, the joining portion
at the end of the lateral uprights is placed in abutment

against the external surface of the first wall of the end
30 upright and welded in this position to the end upright.

The welding of the abutment parts of the side uprights on the
end uprights is effected by a welding method such as the TIG or



Wien a nmassive frame is used, this frane, which is suspended in ZO the
front face of the screen envelope, is |liable to becone detached, during
shocks suffered by the tube, for exanple during transportation, or danage
to the studs attaching the frame tv the envel ope may occur. 15 zn ordex to
conpensate for the overall expansion of the massive frame in the tube, it
is necessary to use bimetallic stripséconstituting conpensation el ements
wel ded NIG thetHodure iprH glidthodBecagserehesinanengbe hemaal s idr itkbeecessary
to use conpensation strips with a thigkness of around 1 to 3 mm which 20

are hedtAt Ghd ek peHe! VIS ndaReRACEUFBEY THShR23DI 2 13F WelBPRE Sfrips to

the f r%:@fﬂﬁ{@éﬂ Vi PV i8S tanee Fuehdt Y. s8Rd- 40 &Y Qixh drfier amLi on of the
uprights of the frame, It is necessary to use thick tubes or profiled

sect i omnglhi steedk er tthiods,akd dhenwhddei @Fre D80 THelnwei ght of the frame
al so makes it necessary to use hi ghpower attachnent springs. R nassive
heavy frane has a high thernal capacity and heats up 30 slowy when the

cat hoders aydditicon s e tsthid wwirigBesavgethé tfhime 4ihe ddrmexraldgded to obtain
good col our stahility for the tube may be relatively long. In service, the

. . y .
t enper REPMRC thie Flehimddy Thdgdh tabet 8r180eer WHtDiA iSie&y&%al steps of
manuf a j tqgmg, he, .angyshadow; has fq§§§ﬁ~ [ ected to
hi gh tgfnépgée%f%%lg{ro arnoaLln%e%%%s 5 $’ﬁee§§pgﬁﬁ@?o§ of t ed%eg\?lfs#a%si ve
frame meghtat eare tdreeasthadcle fvagied fint hbeeberd tnmoa vonpensamadd ysypst em t o
de-tension the shadow, nas 10 Eor this purpos it 1S possible either to
aﬁ? ust #%ﬁo%‘%ﬁﬁ%iJerhttg%okfog%bgr%faonQSPet h%Psh%l O]\<N rrlassk‘%asrﬁ:ifvée ‘the franme so

that the shadow mask is de-tensioned at around 500C, or use a comnpensati on

bar whi ch expands nore than the frame, so that the, frane fl exes and
de-ten§ﬂHﬁsr?§H9§ﬂﬁﬁﬂiﬂ|ﬂﬁ£&lcfga?h8°§§08ﬁ8c§6+?ﬁiYﬂﬁhiﬁ?qqﬁ§ Eéb&ﬁﬁf a heavy

MaSSi VeafhéiiPsod £WH 1 NP ralhhasheavyhanssived cvmansald on bar. Wen a
frame is designed for a tensioned mask, it is possible 20 to nake provision
for corfREISIRPIHY SIARE MFEGHLO Fithereaardpk? ghts Hmanie Msaddd close to

t en S In this case, when a uniform pressure is
1 Eﬁ%éﬁ?ﬁﬂﬁéﬁéqﬁﬁiig%ﬁi'

exerted on these flex between the two side uprights, so
that the 25 deformation in the central part of the end uprights is greater
Lhan heBd LRt TR Ui <2 R120REL Y MGl ES DS PHIRSNTY 1O the side
fabricated by the cold or hot bending of a thick bar in the
form of an L. Obtaining precise shapes and dimensions for the
20 end uprights requires giving great care to the operations of

bending the thick bar.

When the end uprights and side uprights of the frame are
assembled, the welding in abutment of the end portions of the
25 side uprights does not make it possible to obtain a high-

precision assembly.

The frames obtained must therefore be planed after assembly, so
that the dimensional precision necessary for the manufacture of
30 the shadow mask frames for cathode ray tubes is obtained.

Using shadow mask frames comprising uprights with walls which

are thick and therefore heavy requires also fabricating screen



The deformation is therefore not at all honogeneous along the 30 | ength of
the end uprights. Wen the conpression force on the end uprights is
rel eased, the traction on the shadow nask varies considerably according to
the length of the end upright. It may be difficult to obtain good surface
evenness of the mask and an even tension. It has been proposed, in order to
obtain a nore even 5 distribution of fhe tensions along the end uprights of
a franesdwsl od £NEdORBE RSkodko raPVeubbevipiint S Hft eaRBeGes0RN0EKt he side
uprights to the end uprights, to a certain distance fromthe end of each of
t he encRprikgretorohedvanpl dhapcestacfuaredrhede 9y Lkt RSof the end
upri ght Wy t 0 s, pf i i . It is thus
possi bIdee%%ogngior%equE‘F&%thlép(?pgﬁp%bgij%ﬁgg? ?ﬁegis{gr%sdgegsa grt%&t he shadow rmask and
t 0o obt atanwaf aitsdriruttiien safreehe agtlr ehsesomakohgthid gquadeidel eatyotuobatrol the
sur face_evenness of the naﬁk 15.ang to nnd%fy t he ﬁg rat%og modes of the
mesk, WRH tHE oS 1SR I6P ddipr RS Ene VT bTlS S “Hife ThE&EedSity of
pr oduci Ngs shadayy smek. | ramoden rayheasys massh weedwr Mramest Aeecase of franes
having side uprights in _a 20 plane offset with respect to the end uprights,
stens eSerRIAS 2HHRRINE PFESaVenel di ng carried out on the abutting end
portions of the lateral uprights and because the conpression stresses
applied to the end upright producing a shearing of the welded junction
zones bétewen rdwsive efzEme2d supsiedht thaadfraree enthigdy ilghsaispehdadt ke shadow
k is_.assgnbled. require a _strong n ion, ,Lh ur_po t he
Fﬁ@ent i%}hei I?rh%r%?co? SDL% (ﬁ‘ﬁr gﬁgse(%naegﬁgggé/ frask lsluag)plorttlgf ?’%r‘r:g;n?or a col our
cat hodedégychade, duemandidaks 3Qfifarabiapg tvexalds, s rgampdesubstantial |y
rectilinear end uprights parallel to each other conprising at |east one

wal | suBstERd | B aNS RS RIdeulCEr dpBeger BP etRacet s TBFRRE £P&ne, one

edge of ] L Se i téﬁﬂg% O l-8C8k%Era shadow mask in an 8 arrangenent
substan%¥%¢§§£%gﬁé{le tox%heaﬁgfereﬁce pl ane of the frane, and two | ateral
uprights, tubular in shape overall, each having a main part with a

supstantially rectilinear axis and two _end. parts each cqnpected to_a
pﬁgti ot} oPE§RF nF g T HH ee% rugpfegﬁ?,er?%fa??‘%ﬁ’nrsa%hodker?gn'?‘%gr ﬁﬁgaéﬁgl with
respect £t omé hen refieranss, pltang ekckBeatyats asel yaeddialid etlrhes
substantially plane wall of the end upright, the |ateral uprights having
axes paFeRFleltibinsFPrnesetdion slenenrhsavpldeR Wardia éF36 the reference
pl ane of faﬁnéia%eéﬂsge shadew mRsk sSHRRey! {f i@ rlad0M kY asdesi gn of
t he fraﬁ% ich is Iirghtweight and not very massive, to very precise
di mensi ormpemeR Geetes tEL PSSt aohacknags ged RN IPErk ites JofMyj yhdchy and
hani g o) e .fra IS MOS8, L3N 2f gt J oi ni ng
gg{rsti on%@fL sg%%]&go%]?%c%xéﬂ}%ﬁ{geh% PS%QFEPE?%%é vmrp#hﬁg;n ilﬁet gc(rang%lfdaggeof t he
subst anstaipy b attes wEtdmepergearediaddlyabyt pes hetardeneicingl-amacottot he frane,

so that the end_ uprights o he frame, are.ip, abpt nent .qn.the jainin

porti ongv?)*dt‘ﬁ%f‘?gff%‘%a‘?nl.ﬁj‘{it ?Prig%)ichFd?)ﬁ% o prie elrse%talc%lsgarg
enbodi negt ysé henive ek PrcFieaehseomponse wiidleasikes fthvestframe
substantiaII%?plane wall in the reference plane of the frame and a second
wal | cof%ert ue¢#W¥he pl ane wall substantially perpendicular to the
rggerence pl ane 25 and therefore to the first wall, having in common with
the first wall an edge with a |ongitudinal direction of the end upright and
t he twoThateeayhtpef ghite Tam iadisvgmadesi dhsnpoessany the tUse évidhapri ght s,
in an orthogonal rrangeneni wWith respect to the main part of the |ateral
upri ght PRET 38 T PBTRIT ctA=t" %% the first wall of the end upright and main
parts having axes parallel to each other situated in a plane parallel to

the reference plane of the frame, in an arrangenent offset with respect to
the refBrmaseippaheavy £ramg rhare;a inggh thermal capacity and heats up

30 slowly when the cathode ray tube is switched on. Because of
this, the time needed to obtain good colour stabllity for the
tube may be relatively long. In service, the temperature of

the frame may reach 80 to 100°C.



9 this case, each of the joining portions is fitted in an end upright
through the first wall of the end upright and fixed agai nst the internal
face of the second wall perpendicular to the reference frame. 5 1n a
particul ar enmbodi ment, the end parts or extensions of the |ateral uprights
constitute, in pairs, continuous uprights in the direction of the end
uprights joining the ends of the mainéparts of the lateral uprights, in
pairs in order to constitute 10 a conplete flat frame. Each of the

conti nugus  u ht s ef the fl t fr arallel to an end upri onpri ses
S| cnsDUBAEE] bEHrTaL oot IR e MRSCSAGLRHIBHESS | AT % HETGI Afg

porti 0”%h§&6wfm£§)%da§‘§é/r@olf)a<&%s ehleBieg Aol ef &k G dilAne Rabal el to the
flat frane of the lateral uprights and nore or 15 l'ess offset in a

directi encvrehdgbh@ with respect to the flat frane. Each of the continuous
uprlghts parallel to an end upright can conprise two joining portions
spaced apart fromeach other in 20 the longitudinal direction of the

cont i nugphs uppaghioﬂndfddﬂﬂeﬁkmd taget her fhyma reoyine aidang thar shhdbween t he
ext ensi ons_of the | at er al ts in ,order to constitute the ontlnuous
o § ot TOBECKE GFAERS. Kok i GEORSHEPGADE SRR Tbr 14 TSt E5Po1 i ng
portiongdhgpRsgsdskn a mddle part of the continuous 25 upright comon to
the two extensions of the l|ateral uprights constituting the continuous
upright. In order to glve a clear understanding of the invention, a

d f I to 30 th
a§§ghpgh;?2g fg%? oT se@%tg%sgﬁél |ﬁ§é QP ° giﬁﬁ%%m/%%sﬁ suppo?t frame

accor di Bgefﬁ:.&:h@ntﬁvomtémnsldno offi gueesﬁadewanmt spettdfvehel Ewank a shadow
mask according to the invention and according to a first enbodi nent. Figure

2 is a peripebtiihe vHaMPdMas’shddow TEERIGRED Tt if TH'S e irnP&EntF8n and

accordi Qch@ ?QEQ&@' 1640 QR T8N o pBEINGYT RoBe! Endn PLR MG OfscathBEal i C
strip used tor ricating a lateral upright of a frame accordlng to the

i nvent i bheafraepi £lexkmooot dlengensiprgukbe2shadorimafle 4 is a perspective
view of a joining part between an end upright and a |ateral upright of a
maSk support frame as depicted in Figure 2. 15 Figure 5is a plan view of a
netalIimhetsépoﬁ@rsaﬁuuﬁénmlmﬁ rdpea ckakepdl aupeaghtmadsiaesfadow, mask support

frame accordin a ri_ant h 0 dggg di t. Figure 6 is a
per spectPHe T wFQﬁ %F cﬁﬁuﬂt 9 gwtmggfmegnégﬁpégL th%ﬁght and a | ateral
upright of a mask support frame according to the first variant enbodi nent,
When a frame is designed for a tensioned mask, it 1s possible
20 to make provision for connecting the side uprights to the end

uprights of the frame, close to the ends of these uprights.

In this case, when a uniform pressure is exerted on the end
uprights, these flex between the two side uprights, so that the
25 deformation in the central part of the end uprights is greater

than the deformation towards the ends of the uprights connected

to the side uprights.

The deformation is therefore not at all homogeneous along the
30 length of the end uprights.

When the compression force on the end uprights is released, the

traction on the shadow mask varies considerably according to



Figure 7 is a perspective view of an end upright of the frame according to
the invention and according to the second 25 enbodi nent depicted in Figure
2. Figure 8 is a perspective view of a second vari ant enbodi nent of the
joining part between a lateral upright and an end upright of a mask support
frame according to the invention and 30 according to the second enbodi nent.
11 Figures 9A, 9B and 9C are views shdmﬁng the enbodi nent of a latera

upright tofe aehg8REoACERE déNg ﬁ;szc:lghﬁ i Ny&nink 9 Nb&adki MG difl tP@eSbBk81H0 el ax
the stresses in the shadow mask. 5 Figure 9Ais a plan view of a netallic
strip f&iPopr SHEERAY eHenneseref ther MgRk. apdgaR eew®) itens iparspect i ve view of
the folded and wel ded lateral upright. 10 Figure 9C is a perspective view
of the lateral upright heated to a heat treatnent tenperature, during its
manuf actlar kasFbganesrdfédsadd )b raice persbeaihv& mdfywevﬂh a frame according

15 to t nd, enbodi nent. and respective ord| tc a third and
folrt h Q&Fi g gFP@u?g ﬁﬁ?l%@?fﬁﬂnénggPéﬂ/B¥Z a®% r?Rf tSoQt RofLBP8duci ng

an end paft a0tehBechalenabk HPid Gifve Qhet PBiht ANBE defHrd8d oiNo20¢fbgure 10A
or Figure 10B. Flgures 12A and 12B are plan views of cutouts of the strip

depi ct ed1PR Prglgktiitofihe musHwPrights  open? ngeeletiar dilsgansealrpist and
accor di C VA al r ofikguge 13 is a
S|an|f%g8 Pgnéglgag%fg%.€W% r#fgﬁ%ﬁgﬁﬁé g é}ﬁmqate guprlghts of a
frame asudepecteﬂ the Flgngeh XA tdve Enguuprigmk :Mmﬁhgpgspeta showket he fl at
frame of _Fi ure 1 n.a defornmed state. 12 Tn pigure 1, a mask support
frlgme aggor an ?g %‘ﬁe |¥R/erﬁ}}r¥gn

It is thus possible to control the distribution of the stresses

on the shadow mask and to obtain a distribution of the stresses

making it possikle to control the surface evenness of the mask
15 and to modify the vibration modes of the mask, with the

possibility of damping the vibration.

The necessity of producing shadow mask frames in a heavy
massive form, in the case of frames having side uprights in a

20 plane offset with respect to the end uprights, stems
essentially from the type of welding carried out on the
abutting end portions of the lateral uprights and because the
compression stresses applied to the end upright producing a
shearing of the welded junction zones between the lateral

25 uprights and the end uprights, when the shadow mask is

assembled, require a strong connection.

The purpose of the invention is therefore to propose a shadow

mask support frame for a colour cathode ray tube, rectangular
30 in shape overall, having two substantially rectilinear end

uprights parallel to each other comprising at least one wall
substantially perpendicular to a reference plane of the frame,

one edge of which is intended to receive a shadow mask in an



can be seen, designated in general terns by the reference 1. The nmask :
support frane 1 conprises two end uprights 2a and 2b 5 and two | ateral
uprights 3a and 3b constituting, with the end uprights 2a and 2b, a frane
of rectangul ar shape overall. The end uprights 2a and 2b can consi st of
angl e steels each conmprising a first wall 4a (or 4b), the first walls 4a
and 4b 10 of the end uprights 2a and b being in the sane pl ane

const it yti e ! fr ot f T rd ve second
el s 5 e e p e e T e TS "nd b and
havi ng kEhectrmama, 18nai tho t heser dn uprtighigl, tdgelsuchn ashdee ioveradl,

| ongi t udi nal , directi f th ight, T d K t he fixed
al ong {RECEXPETRED BdBet PRI S B GrorHe ena  bor T EH LSS5, [ n an
arr angeggrat tggbshanphats yepai aldtledted ke neperense pbanpiafiddad aame. 20

The | at er al uprights,Sa and 3b each consist of a tubular elenent or a bar,
foP exafpPReURFLANE, stia? TFXRNIMSAT @Fthaganpavelbh ckeiRest pertthdith a

subst ant| ctiLige . tSo) QLI .ahqrAl
oor1 ot it h The Bhl 2 uprt g oras bret e B SRR o ora

upri ght plare patal b€l the exdhptiuht akdesiebarad wprigptadeparalad=als to t he

ref erence n f the frame and offset. with,respect this plane in a 30
directi BHIE%?SGI’]%FC%I?(E? %?%e“re etreedn(%é.1 SI 5%3n%fp?ﬂae£ erlarrnzeo. #hee end parts
or extepsfepenoé phendabErite ufwamght Thisuehadsw 7@dshasgodowt Areemssi ve

parts directed at 90 with respect to 13 the fxis of the majn part of the
I

afer al 2LpPrRE énﬂeb%9%e%%iEﬁ%zﬁrﬁﬂ? ¥RaRot Rer t9HEe S hiaRd Artion 7' a

of the p of t . gt i Che d h to the
ongi it VA OPEERt1 Bn T T s par o TR Tt Dy o O ook i 6

di sposedbheihingspecd poopémetiam afpmighdi2y, 28d nachanrieahwadireSwths in

abut nent %Froggh a face directed towards the inside of the franme 1, on the
| at er al “fafFfFeof TEHE" t er mi nal portion 7'a. 10 Were the end upright is an
angle steel or a hollow beam the termnal portion 77ais fitted in the end
upright, in a direction perpendjcular to the |ongitudinal direction of the
ehd upr FgRt thas BBTPRSAddRItRPE (1he JRITLBPNPAGEHSRE | bR 1 £UTEAde end part

7a of thg babaral 14pEL gt s 30 1181 tachedand)f kxed, of ofnexanpl e by wel ding,
agai nst the i'nternal face of the wall 5a of the end upright. 20 Each o the
end par ssbetarhéalayepbineprd ghinerpengdiguldpri sof txedrefe gk enanner ,

Form tnact Prert=t o8 PAY D B SRndaifoePe pre el | Y ubo as fo

abutment on the joining portions of the lateral uprights.

20
According to a preferential embodiment, the two end uprights
each comprise at least a first substantially plane wall in the
reference plane of the frame and a second wall constituting the
plane wall substantially perpendicular to the reference plane

25 and therefore to the first wall, having in common with the
first wall an edge with a longitudinal direction of the end
upright and the two lateral uprights comprising portions

joining to the end uprights, in an orthogonal arrangement with

respect to the main part of the lateral upright and
30 perpendicular to the first wall of the end upright and main

parts having axes parallel to each other situated in a plane
parallel to the reference plane of the frame, in an arrangement

offset with respect to the reference plane of the frame; in



25 As depicted by the azrows 8 in Figure 1, the conpression deformation of
the franme, when the shadow mask which is to be wel ded al ong the edges 5'a
and 5'b is nounted, is effected by neans of the second walls 5a and 5b of
the end uprights 2a and 2b. 30 Because of this, the thrust is transmtted
to the end connecting parts such as 7a of the lateral uprights without this
thrust force producing high stresses ©Bn the connecting 14 area between

the joighig ) adech o AltHNgoendnel pbheiend parti teofid e lealer al
upright and the internal face of the second wall 5a of the end upright 2a.

5 The stpeigfith Wireugh fikedizstnorlii ghl *y'hae@)@cﬂtd@ﬁlw el Simesgt h of the
connect | on. bei "*@ﬁé‘d{ Oﬂnfr%[éh”%fp%a' 888 f Jexﬁp @{]aﬂcﬁﬂ%él 'ttoer nal

faces o %e Secon e correspon

t her ef ofiee possdbdecd of teges . for produci ng the uprlghts 3a and 3b and the end

uprights 2a and 2b, tubes and angle steels with relatively thin walls. The
ght and cost of the shadow mask support frame is thus reduced, whilst

obtai niflg A f4AME- Y} NanRRIinRek “tﬂledleEM pihis b5 LAAHISONADS Agliccat ed
above, 15 in the frames according to the prlor art in which the joining

port|onbatﬂralmunwmﬂhkﬂtqonﬂtutweehaneraﬁledgeeomﬁwnpqmﬁ(ﬂRIMthabumnent on
the end_.u ht t he of thlck | s.on he frane was
necessﬂf}é%)e%g%%?ejh?? a‘?fsﬁb etn}deug érsnsjrge ?gd %hée pro ttlj'ctl Siand t he
nechanigatt stsengid Q&afalt h@mqmsv\ehdeglatﬁsaﬁutmr don ddist@asteof a

fitting of the 0|n|ng Portlon in the end upright, the need to use thick
vl | s i3 Gk ¥Rt (L anseaus E2Che OfhENSE CPREIDURTIURTEI TGS &t NPt o t he

j oi nin Pﬂtf%égt%%?qb PLANG QLA .£oakaet ki i dde seoqnd gl of ¢ he

end side, 1t 1s p e to envi sage I'ning,” for exanple by meldlng,
riveti mpiediespeet bondi Mhe cndneprightsnappvipchorthe jotiemaret hod, whi ch

i's not necessary very, str betmeen t.h ol ni ng_ rtio d the end

upri ght® oot Y p%]s tee?q‘t%h SﬁneSF?%*ﬁl%%t vveeén)P?:ne jneoﬁ% ng portion and
the secpaehvipdl @ct the frt Lﬂrfalrr@htofofthbhEatéﬁam usrispited yarid morkS ofi X the
p05|t|on of the §<%omlng ortiaon such a the le t he end

h
upt i ght1e93 FEEGowi that Taidrar © FPH@PB?zswtﬁhpg R§%Hd tsef:ttl"i oﬁfsla\ﬁ th 5

thin wattsndaving good rigidity can be produced. Such el enments can be used
for produci ng shadow nmask franes according to the invention which are both
| i ghtweight and rigid. 10

Each of the continuous uprights parallel to an end upright can
comprise two joining portions spaced apart from each other in

20 the longitudinal direction of the continucus upright and
connected together by a connecting part between the extensions
of the lateral uprights in order to constitute the continuous
upright. Each of the continuous uprights can comprise a single
joining portion disposed in a middle part of the continuous

25 upright common to the two extensions of the lateral uprights

constituting the continuous upright.

In order to give a clear understanding of the invention, a

description will now be given by way of example, referring to

30 the accompanying figures, of several embodiments of a shadow

mask support frame according to the invention.



One particul arly advant ageous enbodi nent of the mask support frame
according to the invention has been depicted in Figure The correspondi ng

el enents of the frane, depicted in Figures 1 15 and 2, will be designated
by the sane references. The shadow mask support franme 1 depicted in Figure
2 is entirely produced by cropping, bending and assenbling thin strips,
made froma netallic material adaptedl®o the properties 20 required for the
shadow s rsuppekt af papepe dhevend duprirght shadoantk 2b b Adieg aber al
uprights 3a and 3b of the frane 1 according to the second enbodi nent

depi ct edhien Ipvgntéop ape AFERKRH ite hEFSENPBPOBERERL or tubes with thin
25 walls with a high nonent of inertia. As in the case of the frane
depicted in Figure 1 and relating to a first enbodinent, in the case of the
second édipadienentisok phespeankevd wdepi otfed shafioguneskR,addverddmd; parts such
as /7a of ,30.the lateral uprights 3a and 3b are fitted inside the
coﬁ?esp&ﬁﬁiﬁ&vgﬁalﬂﬁrﬁﬁﬂtgcié%éﬂﬂf'%ﬁ énﬁeFPQQdeT%P%*ﬁﬁﬂ$'uprights by neans
of an end joining portion such as 7'a. 16 The end uprights 2a and 2b are
produced in the formof substantially rectilinear beams wth a triangul ar
Cross- seci@UdS andsSt RePLak eV B§Y U idgMes 234 15n8T 3P i ¥s8he For m of tubes, for
exanpl e paitl c@r3dyate] Qb FELT AU & @SSraREL L& r DinkN& LRGUPT i ghts 2a
and 2b can be obtained froma thi'n metallic strip with a rectangul ar shape
over al | ihgkdédoal sagdepécted crerdrdidge teaFégum®neto the first wall 4a and
tqdhe second wall 5a of the end upright and along a second internal edge
6''a 10 at the junction of the first wall 4a and a third inclined wall 9a of
t he end Riguirght 2a sakengpédtoos siilewe otfoacl oseitheparosssectenoanokntihe end
upri ght and hg obtain, a ver¥ stiff be%nlmﬁth a_triangul ar cross-section
froma CREAIRE: aPFi ¢ SABRTAhalR Yo TeRalpPE AURRTT ®étween 0.5 and
1.5 Mn depikReaddint Fogurt he, external edge of the second wall of the end
upright 2a can be preSsed and fol ded i nwards, at approxi mately 90, in order
to constitute the rim5'a fixing the planar mass, generally curved in shape
overal | . he Later j ght a h : Wela) LR:part and
a?% fixgaégggtﬁehgng g%?#g%%gpfgfghgé%%lggcnggﬁggdé&%ﬁﬁgﬁg¥¥§h§&§% gs 7a
conpri silageanlengrighhi of aoshddnw Taskesgpgedti firame gpmmindgngasei ag t hr ough
the first Il 4a of the_correspondi 25 epd upright 2a, in an arrangenent
adjacen&lfggtﬁéréﬁﬁ nanEF? %%F%#Pfﬂgggﬁﬁeﬂ fight, so that the joining
portion 7"a is fitted in the end upright 2a and fixed plane to pl ane,

through its lateral face directed towards the outside of the frame, on the
i nt er nalf+g4reabelss at RRrsReghd WdlieWs8Iof FRLNEMY RAKT RREWSE™24AM $RE end

upld ght $.2a-a0d.2R ar €= pLesduced idhe @ bdepticahpp@mnner-and Raehdadhgt he
| ateral dprirghts 3a and 3b has two end parts or
to the first variant embodiment.

Figure 7 is a perspective view of an end upright of the frame
according to the invention and according to the second

25 embodiment depicted in Figure 2.

Figure 8 is a perspective view of a second variant embodiment
of the joilning part between a lateral upright and an end

upright of a mask support frame according to the invention and

30 according to the second embodiment.



17 extensions, one of which enables the lateral upright to be connected to
a first end upright and the other one of which enables the |ateral upright
to be connected to the second end upright. 5 The | ongitudinal directions of
the end uprights are parallel to each other and the first walls Qa and 4b
of the end uprights constitute a reference plane of the franme substantially
parallel to the fixing surface of thellshadow mask consisting of 10 the
edges SFagangs 50b, 0B tdrel e alter v@bis 2Rowdnty Ahe Eidcaxesnef okhg strai ght
main parts of_the |ateral uprights 3a and 3b which are parallel to. each

ot her at3tPReh WEHEpAaId ATHE PRECFELRY eHR R diy Gt 1PRe™PKARE HBf i ned
by the wellspfa eondrdbadhaf dhesard VArtgdhtshand affsket With respect to
the reference plane, in a perpendicular direction conmon to the reference
pl ane and to the plane of the axes of the |ateral edges. The faces of the

j okni ng | O C 7' ! ; f pl ane on
thé secgggﬁéglgé %# %H%ﬁg%d%ﬁ%{Pghgsﬁ%%%€?§?H%g?ﬁgq¥F;ﬁ§%F§%?gﬁ %@ethrust
of the iateeslexerigitk on the end uprights frame, when the shadow mask is
nmount ed, axe fixed in place on the second walls of the end uprights, for
exanpl e by welding, riveting, brazing or adhesive 25 bonding, the

nmechani gab,sirenotd Hfpd g LAnRRCHIAN 8k 0Nk t S SUDRENE wedbkace such as 11
not being critical because of the abutnent of the end part of the |ateral
upri ght lagafaktupmidhit ernal face of the end upright. 30 The ternmina
jgbning portzons such as 7'a and 7"a can al so be fixed by snapping on to
the end uprights. zn this case, the end uprights can have, along the edges
of the PpeuaragsCwherz pdrwespgeaitivieg vpewt bbnsheaksteatlt aphright paatsd(f or
exanpl e fol ded 1B edges of a netal sheet.constituti he wall of the
Gpr T ght FoandiERe TR PRSI tCaR NAVELIOI S T PO SFEEERY! ng ¢ he
attachnent parts, when the joining portions are engaged in the openings in
the end uprights. By elastic return of the 5 attachnent parts in the

hol | owsFigheesi kPhrd tHe ang OeISPeFFLyRt Sl tHe defdaisr R§RPEALRY

pravi de t he g i i QU € .2,aR4d; Ly nore
d%tgail ??\ Qauggcﬁ?&&nggoe%}%%partgqo?g? Sg?g‘l{iirigﬁadu%r%aéﬁl#s%gughegbkgs 7a
constiteand Gpurtibhoveriwidiing the area of fitting the joining portions 7'a
to be offset with respect to the |longitudinal end of the correspondi ng end
upright 2a. The through openi ngs produced through the first wall 4a of the
15 end Bpgughat 51 siche gsl@da wew erfabl shgipheuenelpdiars pefodukénbater al
uprights 3a _and 3p to fitt.e r.e ch:o e i th o t.to the

corres p8ﬂ§i Tﬁﬁrgn‘a of'% %atueprrallggltp Qghf% %\/\fz?ﬁf d"t'slrlé h%ra\g{léenﬁeglq'%gggt l%f t he

upoi ght Figaréhaoatbe BbspurertoEZones 11 of fset towards the central part of
the end upright provide a 20 nore even defornmation of the end upright when
conpression forces are exerted at the tinme of fixing of the shadow mask to
the fi Xtﬂguﬁgge’fzﬁ' AANLD fee FAGH 9fcliBeof ObRE AL PR Lhef sthepl at eral

uprights Such as 7a 25 have a first rectilinear part perpendicular to the
axi al depicted in Figure 11, for producing an opening according to a

first and according to a second variant, in a lateral upright.

25
Figure 13 is a simplified plan view of a flat frame formed by
the lateral uprights of a frame as depicted in Figure 10A ox
Figure 10B.

30 Figure 14 shows the flat frame of Figure 13 in a deformed

state.



direction of the main part of the upright and a second rectilinear
part.constituting the joining portion 7'a perpendicular to the first
rectilinear part and orthogonal to the axial direction of the corresponding
lateral upright. 30 Each of the lateral uprights 3a and 3b is fixed at its
ends, in the sane way, in an end upright. 19 Figure 3 depicts in plan
viewa thin netallic strip 10 intendet2to constitute an end connecting part

as depi ¢chedigOrEi gUre Moot sugpirey Eravpr kebbrdon@s: dlepiectiegehnibhgure 2. 5
Tn Figure 3, the folding lines of the thin strip have been depicted by
dotted FPhebeaRBerhedes PRy IimaensrathEeEhs P%tie 19fed6PrE Lines. A
first part 12 of the netallic strip having five adjacent 10 zones delimted
by folding Iines constitutes the end zone of the main part of the |ateral
upri ght Thii mbshasupport f f eamendl Icompnd sasf tap &2d ypdtigided 2koabd 2b

i dutipg f ol di th 12' a_j der t hi t.h
o Benbl B3t Tt e LARERE btk G R onp BgRpHaHE S o iE RERGRRG of t he
zones 12pragHtd5232andf o ded oanRAlE ekbebnglll£f edtdyey ovidh@1wel ding is

carried out by transparency |aser and the bottomwall consisting of the
zone 12'a on which the zone 12a is superinposed is folded so as to have an

angle 2 | Lght t 0 it dj I ... 1Be e of this,
during %lel%dlbﬁg L%ﬁgggg% r?iéantin'g(#1 Z?Dhec\%nmgo&/gﬁg di%a, lZé'NgStoer?lEa%%Hgt her is

achi evedohpreséngi agfir o esslir daonorhdbhal the 28 rsthevaddls| 482aadi bt hus
ef.fectivel ressed_agai nst, t he | .1 by el.astic return. 25 The zone
déLsoi gnatogd)élh% gﬁelrl%fgg}é?snszabya d\é\?brg éﬁ@%’é {l =W %&r &3 corresponds, in
gener al cbagfBtutOngheht i xsfereanid lplaear ofathe of rdre. end wal |l 7a of the

| ateral upright. 30 The zone 14 corresponds in general terns to the joining
portion 7'a at the end of the lateral upright. 20 As can be seen in

Figure Thet BRdeNgrught9iavd HRcedlby bol W sfisicantvealyl v
rectangul ar strip_has, inits first _wail 4a, two openings 15 and 15
i nt ende8°FBeRdeEryart e Rl §igist 1§ Lpsr fRoAR ofP 13l IPRVerSl 1npFPERPR

?rf@eddemitg thEseNEn 51 Wed Jn A8 e dHRE SQARENEBYEa 1on AU 1Ak gadkacent to the
internal edge 6a conmon to the first and second walls 4a, 5a of the upright
2a and, dilentibe ofephegend Sipmights' Fhe shadowutnasiompsds becfangd

along the exXternal edges 5’a and 5'b of the end uprights 2a and

2b, in an arrangement substantially parallel to the reference

plane of the frame.

20

The lateral uprights 3a and 3b each consist of a tubular

element or a bar, for example with a square cross-section, and

have a central part with a substantially rectilinear shape and

two end parts joining the lateral upright with the end

25 uprights.

The axes of the main parts of the lateral uprights are parallel
to each other and situated in a plane parallel to the reference

plane of the frame and offset with respect to this plane in a
30 direction perpendicular to the reference plane oI the frame.

The end parts or extensions of the lateral uprights (such as

7a) have two successive parts directed at 90° with respect to



10 17 are provided for holding and fixing an enbedded end part of a |ateral
upright on three edges of the enbeddi ng openings such as 15 and 15'. As can
be seen in Figure 4, the assenbly and fixing of the 15 different walls of a
lateral upright and the fixing of the lateral upright on the end upright,
for exanple by neans of tongues 16 and 17 and the abutnent surface 11, can
be carried out according to transparerxy |aser welding zones 18. 20
Preferably, athe & X ofid RaMalles cgadybher st idd enimg Hq the end uprights
2a in the formof beanms wth a triangular crosssection axe effected inside
cavi ti ezedSepiotiubed by graEssithgref the wall 9a of the end upright in
different places distributed along the Iength of the end upright, below the
fixing edge 5 a 25 of the shadow mask. The wall 9a of the end upright in

t he ar eBise dedoiived popriessiiig ednshiet shidngatbelcaof tihes 1B eixali N cont act
with the second wall, 5a of the end upright, so that it is possible to
eféect PRt IRF d:fff‘ld’”b“fgt Heb %?WQIOPEEi focoht ai?n%fturf”é%?clh PirstioRs Pde

cavi ti eghd mafPrpoxandd ey 1MRaR810hpa: 38t | 886 s heABose Liikigures 5 and 6
depict a first variant of the second enbodi nent of an end part of a |ateral
upri ghtxe$pe¢t startde ¢fng oiprilgdtt daansenthapr tgmtwall Fegdrse B depicts a
metal | i ip 2 Ergqrguf LAY r s d QN frame
accordi%%éé%éﬁ’e%ﬁog%}{/%i ant g?%%ﬁébgeggﬁéggﬁb%{del Lr;lg{létl%ﬁogfjrtge& in the
sane wafirase Fi guse the defieatad waldovtfedhki nesmib®a X heorftola 7d d.i nes of the

sfrip 2Q and in soljid lin t.he cropping_|Lines for .ohtaining the end part
71;6 of Serdie Lﬁiﬁ d‘}ﬁr@i’sﬁaé'sdéﬁi EF’Eblei ﬁl:?? (% % HL20% 8530 ok 6+
assenmbl ye i 241 QWL L Ohta 23 irdeRklcah tRet &g Uit dapi cted in Figure
7. 15 Unlike 'the lateral upri %ht depicted in Figure 4 and obtained from

t he metdd¥éetisen igexhggidicad aitn tri §heelgnoi hadirakrdiragiiiaghtofdddiect ed in
Fi gure 66m§1 oibt iried fromthe strip 20 depicted in Figure 5 does not have
any el bow f fc%’h €ct ng the 20 end joining portion 7'a, the joining
portion 7'a being connected directly at right angles to the main part of

the lateral upright 3a. As can be seen in Figure 6, the end joini ng portion
713 of Yheadbitianer AhuEigHcisdngsPengaged’ i h h YRty PR da RE first
wal | 4 t d i aj sl a &Ndediprd j ted at a
certai ﬁt}g‘% sltagﬁec'e r%bcrgﬁﬁg I%néist E&?%gﬁégnaﬁérﬁn’ bedbgeée)%l%itpr}%ﬁtbgﬁre 5, the
strip 20ekding peraimt B¢ doberasti drcg Pl cidll Pa v & epf of the
strip 119 de 'tfct ed in Figure 3, and which has five successive adjacent zones
separ at epd“bé}l ol ding lines making possible to obtain the 22 straight main
part of the upright 3a having the formof a tube with a square

Cl 0Ss-section he end zone 2 onst | s . I |01 flap
i%@endé"ﬁa%h G ct}f% it & 240t r?e%ﬁfggnitaﬁé%gp%é?%@g%n%o 2 CONStitut i ng a
wal | offished mai na paivti lofr aeinept,i blgt eBheddingi @id tfixfiapl22®e ¢an be wel ded
by tranpslpaargee’nc%/nsliadseeranbeeanrg upright, so as to form the frame 1 with a

rectangular shape overall.

25 As depicted by the arrows 8 in Figure 1, the compression
deformation of the frame, when the shadow mask which is to be
welded along the edges 5’a and 5'b is mounted, 1s effected by
means of the second walls 5a and 5b of the end uprights 2a and

2b.
30
Because of this, the thrust is transmitted to the end

connecting parts such as 7a of the lateral uprights without

this thrust force producing high stresses in the connecting



The zone 23 of the strip 20 constitutes the joining portion 7' a 10 of the
upright 3a and has two flaps which can be wel ded by | aser beam agai nst two
| ateral faces of the straight main part of the lateral upright 3a. The
joining portion 7'a of the lateral upright 3a is enbedded 15 in the end
upright, so that one of its faces corresponding to the central area 22"a of
the strip 20 cones into plane to plan® contact with the internal surface of
]E he SeC(aErléaV\/EletrrEanOf:hé lh;goﬁmhgjr;{)d:ghtonza{ at@t}/\m@mﬂd dfﬁ thiexeddeaﬁesi tion,
or exanpl e aser welding, aor by any other fixing nethod, such as 20
brazing?arP?e%hﬁngFeéﬂ%e%?éhﬂhiaﬁﬂFhé%eTﬁEtﬁéP?% $3f 915 %FosﬁFSHQ cont act
of the Layeral g@rgggtegg.gégggﬁtgﬂﬁ end upright 2a constitute the abutnent
zone 11 by means of which thrust forces exerted on the end upright 2a can
25 be transmtted to the lateral upright 3a. The joining portion 7'a of the

| at.er al right engaged iri_the nin an b el fixed in
poéitiogﬂgysgﬁgﬂgggfogh dﬁﬁﬁg%Jf%Q%ﬁdhighégdg?Eﬁ?(ﬁéhaggt%ggrface al ong
the 30 ghutAgAh g6nehd lcoinddiel @ndbetmeeghth@acodmety S pdepiiehs ausgrcond

variant of the end Eart of a lateral uprjght 3a grovidin% its junction with
the enda8pri ghengathe smternal dafasprifghhe2aeranrd wallis €3 &86it udi nal ends,

bevel sgg%%ggggn&&ﬂg énéLgﬁnggggqlly squar e shape, such as the bevel

shoul der picted In Figure e, intended to provide passage 5 of the end
of a straight nmain part of a lateral upright 3a which can have the form of

ajgube 4!l 2, gauars cross: section And which. bas. an, and cennegti.on,zone 7a
wi'th thé shap€e of “a rlg% angle Sl Bow’ wiosePtWo  suctessi v parts have axes
di sposedndn3ha phdnehpespendbcidiars 2a thd akj stubesd hendstaragilghtsteeiln part 10

of the |ateral .upright 3a. The .openi 21, ses,thrqu t he ipcl,ined wal l
9a of tHé%gnﬁeaﬁgfﬁgyyZghﬂ%ﬂgﬁlﬁgs hﬁgaﬁa?gﬁ %A %ﬁ%h%%btfﬁ SgggPHg

throughmbbe ELppbrvatiada 0f dies erdudRpy), gWhiPet dbtAmidea Frhwated at a
certain distance fromthe |ongitudinal end of the end upright 2a placed in

an arr ahg¥nBat PEETaEf aEbMtd i h ModFedf PBCARES sDNdWEA®5a2BP Fhe end
ugki ght ip! RhihEchngl £0&h pifdg Ao W@ beiBkNgrPOfd Ik ch anef jbliﬁ_ih%t eral
upright 3a 1s enbedded. VMens%he end part 7a of the lateral upright 3ais
engagedp20tinssdef t hiee eenld upitghtof24henleherabseddny Yrsi wieddedadndepi ct ed
in Figuc e of e t I rf S ty /a,C rising the
end por??%ﬁm?gg ?g F%gp?éékgﬁé}%ﬁgéﬁe%gganétggf% t 3&§é§o%3 %EFI 5a of the
end uprupbtgRas of wheé cirane ivas incedssfivatedaapsentoiaMet diynghei n order to
ConStltggngQ%s related to the production and the mechanical strength

20 of the join welded in abutment.

In the case of a fitting of the joining portion in the end
upright, the need to use thick walls is no longer felt because
the thrust is transmitted directly to the joining poxtion in

25 plane to plane contact with the second wall of the end side, it
is possible to envisage a joining, for example by welding,
riveting, adhesive bonding, clinching, snapping on or other
method, which is not necessary very strong between the joining
portion and the end upright.

30
The purpose of this connection between the joining portion and

the second wall of the end upright of the frame is solely to



25 abutnment zone 11. It should be noted that, in the case of all the

enbodi nents, there remains, between the first walls of the end uprights and
the lateral uprights of the frame, in a direction perpendicular 30 to the
reference plane, a clearance which may be relatively |arge or, on the other
hand, small, so that there exists a certain range of novenent between the
end uprights and the | ateral uprightsismllow ng the deformation of the
frame, £or nd4 SXP:e Ihand Be i3RAGOW: FRSEL | Sud®WY etha Ora1duki Rgea phase
of heat treatnent or use of thé framé resulting in preferential” expansions.
5 As cahebgtlseefi ihe Rrglirgsra@ht OB and 9C, it is possible to conpensate for
the deformations of the structure of the franme, for exanple during heat
treatment during the nmanufacture of the franme (at a tenperature which can
be around 590 owh tHreut WSUIGH RitehcRadeexpenst &ei Lapensdionen waadhs. 10
Figure OA depicts a portion of a nmetallic strip 30 used for producing a

| aber al tlibri Gt dfhay SR hradig i 5EoFanf PANRI 2T Y ng to the invention
by a technique of cropping, folding and wel ding, as descri bed above with
regard tv Figures 3 and 5. 15 Unlike the strips 10 and 20 used in the frane
of the Bwbbdélemestslesan ibredisstovier phedsring Sadew muskriodgssd in a

honogeneous_nanner froma netallic,.strip_in singl.e material but has a
central aﬁﬁ?fdjz%g r’r%%et]?er djrﬁvaeﬁltéolnoyhvhc%‘hgael %@vt}iof%%% “nil(:ld%etn?angf expansi on

and tworf@teral parts 27a and 27'a nmade froman alloy with a high
coefficient of expansion) or the reverse, according to the effect sought.
Léﬂgitudinal folding lines 28 separate the central area 26 of 25 the strip

from thenlkaperel @1 L85y 2y athgebud aRBoliReSENSF AthPakds 2 Gupplor tt hr ee
central areas 29. By folding the strip, as depicted in Figure 9B, an

upri ght framer seceeding te tipariaveatdgnpbasl betpeerd ¢ d iTyfaoaér 230
rectangul ar cross-section, one of the |ateral edges of which is fornmed by
the two |ateral areas 27a and 27'a consisting of an alloy with a high
coef fi cTeat coftrexpamsimn.elements of the frame, depicted in Figures 1

15 and 2, will be designated by the same references.

The shadow mask support frame 1 depicted in Figure 2 is
entirely produced by crepping, bending and assembling thin
strips, made from a metallic material adapted to the properties

20 required for the shadow mask support frame.

The end uprights 2a and 2b and the lateral uprights 3a and 3b
of the frame 1 according to the second embodiment depicted in
Figure 2 are produced in the form of beams or tubes with thin

25 walls with a high moment of inertia.

As in the case of the frame depicted in Figure 1 and relating
to a first embodiment, in the case of the second embodiment of

the frame 1 depicted in Figure 2, the end parts such as 7a of
30 the lateral uprights 3a and 3b are fitted inside the

corresponding end uprights 2a and 2b and fixed to these

uprights by means of an end joining portion such as 7’a.



25 The two walls 27a and 27 a are welded to each other, for exanple by
wel di ng points 31 produced for exanple by a |aser beam 5 As depicted in
Figure 9C, the lateral upright 3a thus obtained adopts an arched shape,
when it is heated, for exanple at a treatnent tenperature of 500C, during

t he manufacture of the shadow nmask support franme. 10 It is thus possible to
obtain, by virtue of the curving of the& tubular |ateral uprights, at high

t enper agHE €end ﬁffﬁg(@ié ok @fnd h® Siee$s88uLBat NE S0 (RSK fixed to the
frame. xowever, the tubular lateral uprights of the frame keep good elastic
pr oper t $ebstanehaivby ki el Bingss ibeeasndithper br i gl armsseetsionh t he
cat hode y b i.S . a ragu o} . ln_order to
obtain ?{%g EI{I%II %a%%f‘%% l!ggrpllgg}t%g)éiana iaggrge%A§§?tE?]§9p%€sﬁ%%§’t g%f):erfor m t he
edge t oerdgeleehiimge cdqwfd reet reiatigpgRQa26crage-fecmaean all oy with a | ow
coefficient of expansion and two lateral strips in an alloy with a high
coefficient of expansion. For exanple, in the case of a frane produced from
a ni cketh@b5cndl @yriditd 2P Pee cad UseoBtiinsd hdroYa WASE rRitghlic
coefficient of expansion is around 12.10-6/K and an alloy with a | ow

coef f i cPBALP oF 1 el pants SrEn T2 e dddpee odpsahd Ioldrd/ad onthdheni ckness of the
central . I n e r i I obtain

t he effé%%é%gage %?%Bé?dﬁ&%%ﬁ{%% Ehgpgﬁfgﬁrgg%f égéﬁﬂfﬁﬁ?ﬁgﬁh§353§ a frame
fox a swekl Shaddwtimasdnd idpiighrossidbhéohg asseeord risttestred| edioteh 64a

coefficient of 12.10-6/K and a .second.alloy with a coeffici.ent, of .expansion
0$820. ;Bt! FRe BURGEHTR etrlhe &JT‘F& a!wlaili éf“r?ﬁde?f@ﬁnfrf‘rb‘ﬁdé‘redt gaéﬁsur e the
detensi 9gi 8Y fhet &8 SIEOYKITERK nikingd ithgobs el &Y Sfoddatd aPssuse s

normal Iy nmade of alloy strips with a high coefficient of thermal expansion,

with gréactiancrfete epd P EraEh Y i2ped tagaPhaint Aevely et L Npama@ashof the

t ubul ar _|I upgd ght tord etecable Pr l%?%é: #HE®S naccordi ng
to the ?n€%%%?%%£%§ %ﬁ%%%ﬁ%ﬁﬁhéﬁh%FP@ing,ﬂiérmégznﬁ?g y B{ane P pl ane
wel di ngfotherasple ps thl clardss pgiaretes 6f 5t Apdnktaldmc strip intended to

cigstitute faces of walls of the lateral uprights directed towards the
i nside of the uprights, after 15 folding the netallic strip. The thin all oy

strips havesaicoshfi ehendxefridierdtrle @xpanei sacand feaxntod rune tdhel
coefficient of thermal expansion of the alloy of the metallic stri

. f . p
const i t WPFAGPENE2 UBRR g PRAS I8 dadelded tRYR TP net I FRRESHMEFe e

formed gfethenvglisr of otbend @tardl vl irght 87 8f rihen @O PMandr aiases 10A
and 10B depi ct a shadow mask support frame according to the invention and
respect BeREyaAtrordr vRd t bh tHaRe &¥¢Rdrth variants of the second
eggodinent. 25 The franmes according to the variants depicted in Figures 10A
and 10B are produced in a simlar nmanner to the frame according to the
first vEheahetenbbdupehght{FiIpurand)3p haver apptngiohiblndiny rard adsenbl i ng

can bo. PEBABCERT ROTHRS roon U1 e 25 hanas By Ae S reanay grer e
Cr0Ss- SgGkhOBs 7a comprising an end joining portion 7’a engaged in an
opening passing through the first wall 4a of the corresponding
25 end upright 2a, in an arrangement adjacent to the second wall
5a of the end upright, so that the joining portion 7’a is
fitted in the end upright 2a and fixed plane to plane, through
its lateral face directed towards the outside of the frame, on

the internal surface of the second wall 5a of the end upright
30 2a.

The end uprights 2a and 2b are produced in an identical manner

and each of the lateral uprights 3a and 3b has two end parts or



27 The lateral uprights 33a and 33b can consist of beans or tubes wth a
square or rectangul ar cross-section. In the case of the first variant

enbodi ment depicted in Figure 5 2, each of the ends of the lateral uprights
carries, by neans of an end part 7a of the upright, a joining portion 7'a
orthogonal to the reference plane of the frame. In the case of the variants
depicted in Figure 10A, the end 10 patts 37a, 37b and 38a, 38b of the two

| at er al edpehghbsas 33ena@ndf 3abi sronrsfaitlelse the patésaTonssiyusdpd ghts of a
flat frane each joining two ends of the lateral uprights in a direction

par al | eForpechedehe apfitpht Ssbarsdighsopndehls otheneenehattishzza, 37b,
38a and NSE Lty d t ; I UO L ght t frame

havi ng Fﬁggéggegﬁ%oﬁé% t%gﬁgﬁgﬁﬁbg#bﬁﬁsé?EH?%%%grg qar%ﬁﬁga%%ES%%five

j Oi ni ngupeighdbn 37'a, 37'b, 38 a, 38 b orthogonal to the reference plane of
thg frame defined by the walls 34a and 34b of the end uprights. 20 Between
the two joining portions integral wth two extensions such as 37a and 37b

or 38a @nd B8Agpenalh&l dorddhe MR rerdeURhHINDr Btk P! AeehdraialdighEent
with each other there is provided _a connection part constituting the

centr al SpaRt ObRhe¥ hane oblte ntiblat Wedilghd2ornEhébfPhtthe fRd BT iphits

arrange h f NG Lt i t control the
rectanggFg%F?gé% %h€g¥$§%gg§ gn??§§egﬁépfg?§§ %ﬁﬁ%ﬁ{ﬁﬁ%?%ﬁyg has on each
end parpaBdhleB7bo B IBEiBBxurderabfupheghhsdow maspexirisie tjimoniofg
portion_37'a, 37'b, 38 a,.,38' b, .the jainin rtjons sijuated on the sane
cgﬂti nuBgE Eﬁ??ﬁhg %fart‘%esf &< ftﬁ"z?nfln%eflﬁﬁgaﬁgf)o%%aa%% wch  2a side of
the axis of symmetry of the franme parallel to the lateral uprights 33a and

33b. The di stance between the joining portions 37'a and 37'b or 38 a 5 and
38' b andPeh@reford the ?“'e?@?rhtofnatlﬁepéﬁﬁeﬁi Tﬁ@e plaﬁeﬁl tHREF @S Rdous

upri ght s£8n3RewgDOS eor e a4l 1€ A% B obherefbodi Nentp e ¢lagdiiik1Fi gure
2, so as to optimse the nechanical behaviour of the end uprights 32a and

32b. | ntpakkecupberentr PIATR Afcdheadzprer dabitee thy Add Vadd 47 eRds 10
cage Lheptyp LOLNLAG POLIGANS e DrARdeshsOnofe e Al 3 briled iREgE

ong the portions 37 "a and 38" a as depicte gure 10B relating to this
| ast enbbanepnin &heefpembl depiciddd eictiPhgarenddBhathe orefeasmegont i nuous

15 upright 37a and 37b or. 3ga 38b_of the fl frame, only one joining
porti ongg?nﬁ %?33%0 a % B dﬂafgq‘ﬁ‘gr £*5F PEetE%ﬁi?Fﬁl%% ﬁ.ldgqﬁ%ht common to
the two extensions of the lateral uprights constituting the continuous

upright. 20 In either case, the joining portions_are pxoduced and fitted in
the endThprfagpes afidtheuinisd o PoréioasesSHEY. 2Betus of”a Kitdaakerei naf t er,

oghky th o] var i ant, of C J espongigng to Figure
18E W I%n%ef%}t‘éés]%r?{)ée%@itn& elt%lleel . %Zgﬂgngtgﬁiggacg%]éﬁgft he j%gfidqni ng portions
37' a andp88yatarerévidieth ithd heamsthisgipghby, tleaest tdF dugh farcgseni ng

assing through the wall . 34a .or .34h of the _correspanding uprj ght parall el
Eo theg?ﬁ?ﬁF% c%“p’fekéfﬁee F RS r&ﬁa'aVBGFnég%ﬁgﬁﬁéﬁ tﬂ#% ugﬁ aﬁ ext er nal

abut menposktéaceadd oxddeid HledRalonf ke skcbhe BOLrorsesyrandingg wal | 35a
or 35b perpendicular to the reference plane of the frame. The j oi ning

por t i on$PB¥IRtandt BB’ AP dtie oo PPaneTABEEMRAL BIPTHY KcdthSw®s 35a
3Er§i 3ﬁ?138£dmg, e URL LY S L3N the ngiened sy nwel gh A @ai NStordighe rend
Pri o sﬁpport surface such as 11 not being critical because of the
abutment of the end part of the lateral upright against an

internal face of the end upright.

30 The terminal Jjoining portions such as 7'a and 7”a can also be
fixed by snapping on to the end uprights. 1In this case, the
end uprights can have, along the edges of the openings where

the joining portions pass, attachment parts (for example folded



29 The reference plane defined by the first walls 34a and 34b of the end
uprights can be nore or less distant fromthe flat frame consisting of the
| ateral uprights. For exanple, the first walls 34a and 34b of the end
uprights can be superinposed 5 on the top faces of the lateral uprights or
pl aced at a certain distance above the |lateral uprights. As depicted in
Figure 11, the |ateral uprights can begobtained by cropping, folding and
wel di ng tald i.c hp T, |-l | | i tallic
strip 40 ave%bfeeanm%%%?ctsggegygﬁ_éﬁledjﬁq‘ln egggnggfs%eefcr%}g%il}%%r{r@s by solid
| i nes. Eingurtéellocdepngt pocohlynpacdn dfave metldlWscfstripcdivimgy thwe
producti% o% a ontinuoua u$r' ht.3z%}§7bog%.§8g-38b gf th%itlakﬁfrane
consi stiang% o PAF&Pal B% igﬁ? Brend /S o0t %i 177 SIEC 138 (&t the
two | at ejpniwRisi Gt $hd3anandp33khend Hicielagxtienseoisn J7A-tHa and 37b- 38b
can be obtained froma single netallic strip. It is also possible to

pr cduce atté@chaeataPagsei gt shamri s, &hcehdkoRE PFohie efaletal lic

strips, o ¢#amahe +haUengehat! hise $tifd RYoviilegl ateral uprights having the
formof tubés 20 wth a square cross-séection being obtained from
rectangul ar strips and the extensions fromstrips cut out as depicted in

Fi gure ) e | e ;0 h Isting. h r.al es and
their eé%bﬁ%?oﬁgggs%gbgg%ngﬁﬁéé%wéééﬂ§%4¥§ﬁspn%hagéBQE%d?ﬁ%ﬂ%%gfﬁﬁﬁggthin
met al | | dexteiilpinoribyreoh di tige 2éndinph el difnghseletakastuppsylitts tdveshf or m of
t ubes which are then assenbled at right angles_at thepr gends nmeans of
\&;q s oaniFrégps?ﬁéuﬁEIapnﬁf%ﬁﬁ ?ﬁﬁﬁiﬁﬂgy ﬁeaﬁggeﬂgltlEﬁlQ9u§ rts of the
flat framencag %%rﬁﬁbﬁ'sed’Quﬁ@ by srddeansnanenpeypbasetobgggn 30 The
metallic strip 40 (for producing two aligned extensions 37a and 37b of the
| at er al loagésudanalsendl ef ptleeJorrasnencdedangdl 4prharh dart in which there
are provided four folding 30 lines in order to constitute four faces of a
tube with a square cross-section and an assenbly flap and a projecting part
on an edye ahrbleht bpanshosppcoduard EHlmmugha tbentonst neklhgla tofpdds ble to
ohtain by folding a joipin ortion 37'.a (or, 38 a) 5 close a flap. In

t é casg%GfuBrFFgﬁﬁ SBEBr g ngat%PénﬁP 8&iﬁ§ﬁte8 pP2t et ?ﬁTg%bure 10A, the
netal | i qagbitl EPEiQBQQUQEHQn& TONGJ BOFE tpel ght sueh asfSda-dan or
38a-38b of the flat frane has two 10 projecting parts simlar to the

proj ect IFRGPP&Ft TOf LRAeCSFFPPPARA DGR ®hi AhFI GRFETET. 2Thed 315 i ng
parts cagnbe,at a0y diestaocgpf1om cacd ek hal apchbge | sagdd of the
metallic strip gn are connected by a part of the netallic strip intended
to constififsee thwacrdantbei oanpoal wArt tef ¢oet endouBripht ghtovide Fhe

pr.qj ecting part_of, th | i | SESn3E ipart 41 in a
sﬁﬁble Spegee%Fthfﬁggﬁgg%ﬁé %fégﬁééﬁgﬁgmﬁggﬂﬁengtﬂ,Coﬁﬂ%%e %ontinuous

upri ght foapssstiregeatrtae atigned iod efsifdndngd7afahbe 3Fhadew IGEkark 38b,
and two symetrical .20 | ajeral ts separated fromthe main part of the
strip 45%ﬁg¥gxéﬂﬁoﬁggFﬁtgnﬁeﬁn?ggxohstitute, by fol ding, faces of the
joining portion 37'a or 38 a and an assenbly flap. The | ateral edges axe
produced froma strip.or a part of_a 25 rectangul ar ri iml to the
mai n paf@chf ofh&hst pPpnABY g‘ﬁ’ét%n?if ddts gt ,Ia\?miugﬁlgﬁﬁsag‘é‘gh b offt ai ned by
Cr@ppi NG LOLdisRg sandewel di Aga e a4 | dridizullaVvecopRai #g6ain the middle
pggt of Fﬁeir Fgggg 32a and 3igq%efi§?ﬂ§;thq reference 30 pl ane of the
frane tdiakkctwonhefpabeageinfpatie ¢HiHingPRFdEbitorsd3z’ aeapdd 38' a. These
openi ngs produced by cropping,the netalli.c .sheet of _th nd uprights can
AN PR SEE et B S ST D R TR v th o s whi ch

n al'ong their edges,
are reseghvednWienihhet8pPentngsr o er&elilifear part and orthogonal to

the axial direction of the corresponding lateral upright.
30
Each of the lateral uprights 3a and 3b is fixed at its ends, in

the same way, in an end upright.



As depicted in Figures 12A and 128, the face of the continuous 5 upright
whi ch consists of two aligned extensions such as 37a and 37b of a | ateral
edge, intended to be fol ded down al ong the edge of the strip 40 conpri sing
the joining portion may have, in its mddle part com ng inside the joining
portion in the folded state, a cutout 42 or 42' enabling the internal part
of 10 the joining portion to be put iXe communication with the internal part
of the ragerals uphds e 1 eulewd? CRigunetd2Mc i s pnoducadteadas to
formtwo fixing tongues 43a and 43b for the joining portion, along the
entire 1% OPRIBH Bite N @BhFLANEEEdNITRAXEuR DRI g igurfd g1ze) 4i of

pr oduce I ee fixi ngues; 43.a,,43'b and 43'¢c along only
part ofgt%%tgmfad"{f ﬁlé)flﬂ%méar gapspé%lp?ggégmg%{cﬁli%eéf%] ded al ong respective
transverse and |l ongitudinal folding lines. 20 In addition, the enbeddi ng of

the joiping portipns .in e..end yprights _and particul arly the abutnent of
thgse p t’lg’cﬁs:‘ér% 1 e Sl %‘:‘?al&%(?%?,% Bsen*égjn% %*i‘”t?’ué‘%ﬁ& &55R  abut nent
sur f acegedilct@kesy | dorass il st qn@a&hbyc%%gy@@_ A tdghbstrRngti nconnect i on
25 between the lateral uprights and the end uprights. Wen the shadow mask
i s nounteElBPY MOkIhEES when the assenbly consisting of frame plus
shadow mask is integrated, this assenbly is subjected to-a thermal cycling
which results 30 in differential expansions which can cause unacceptabl e

excessiNefiesisipartd M2 hef mask metal2itosavop chavidg iive huds aexgessi ve
tension, it is possible, as depicted in Figures 13 and 14, to produce the

| 80 er al ZoRSF (BrEimsEed Ry FH BRG HéPerareP bt theT rthatsditsiZme §Fa, 37b and

38a, 38p,panal4 %(afi? a@ecrféﬁqatt@rﬂagr&gr%@ﬁh@ﬁiM%@s!@éxﬁr a1 4Phdaghts 5 and

possi bly therr t ensi ons behave imetallic strips which deformso as

to reduzedthef hptlde el ifetngesh tohdensygkeippesed cdduring daladisicors 37a- 37b
and 382380, ol L8 | aler e P INLR s 0heN KOS, LEIRON AIAY G985 88 1O TO
h , the 7a eré o Uert of i

obtain s Tesu upright's nus y curving in the
pl ane oof hehé ramei gisto Mihatl dree toopdaviet wesddhg tdik thed orareds |1@=emald upxi ght s

are orienyed_towards the inside of the frame. This deformation of the
Igferalfﬂp?ifﬁ&%?%ﬁﬁﬂﬁﬁ?%?fﬁ%gﬁrdn of their extensions, which nove closer to
each other, 15 the mddle parts of these extensions, as depicted by the
curved lines in solid lines and dotted l,ines jn E%%¥re 14, s

| ow n
r espect Pref st el ot idihalekHAW 3 CRETFEEPUF tHrt %P%ﬂﬁ??ﬂ1'%ge5§tensions
in the deforpedstale w20 Wuns@skens epstBazSd anth 3fa-d8koftnehe | ateral

uprights 33a and 33b can al so behave as binetallic strips which, when
zone 12a is superimposed is folded so as to have an angle

20 slightly greater than 80° with the adjacent wall. Because of
this, during welding, an abutment of the two walls l2a, 12'a on
each other is achieved by exerting a pressure on the wall 12a.
The wall 12’a is thus effectively pressed against the wall 12a

by elastic return.

25
The zone designated in general terms by the reference 13 in
Figure 3 corresponds, in general terms, to the first
rectilinear part of the end wall 7a of the lateral upright.

30 The zone 14 corresponds in general terms to the joining portion

77a at the end of the lateral upright.



heating up, curve in the plane of the frame so that the concavities of the
extensi ons 37a-37b and 38a-38b axe oriented towards the outside of the
frame. When the defornmations of the 25 |ateral uprights and their
extensions by binetallic strip effect are conbined, the forces generated in
t he connection axeas between the lateral uprights and their extensions are
reduced. 30 As depicted in Figure 13,2¢n order to obtain suitable behaviour
of the Rateazalbapseghti; Figwte shrithe 44d apdidib Zwmdeddumadniterials with

fficient of ' i ff t f that_of the material f whi ch
Che | at EPAFURr® GHESS BT TR e L2093 LAFt AERERI B ke iAo pl ane on

two facQg1of shheclat @5 inpy ihtsdoanspendienbiad £0 ideivef enaneadpl ane of
the frame, inside the tubular upright. Blades could also be fixed to faces

par al | efotpnintererteence! piumdatiersildarrhehtipremprdded ithdhearad al from
mhgch th ?Igges 44a and 44b are made can have a coefficient of expans~.on
gr éat er %an of less than that of the material fromwhich the latera

uprights are made, according to the faces of the lateral uprights to which

they 10_are fixed (faces directed towards the outside of .the frame, as

op ot SBRPHORFAERES 15 Sl 15 Tt PAJBSTHTr bet GUF ( BIER IR RESenErde) - As
depi ct edoifoki g4I €hd 3fise€ drH Hades 43a1anda459a can s mdid ghts 2kt ached
and fixed plane to plane,, inside the tubul ar-shaped extensions, on faces of

the ext 8Rgr oHEBER7RNANEPHTHHF théNater aP tEpFrynt et perdfidifisc di®aP t he

regerenge QE@”?:QM&@@ F&anms anth didnec ke d 1 heWah demt &1 QS0 a0k bewar ds
the inside of the frame. 20 It is possible to fix blades ensuring a

def or magi batefal hept hykt an uprisshiesiaes efethacemrdding |opamialgsusrichht s, or

on one facTSOé 4hesextensions, or both on the lateral uprights and on their
. as n 5%

extensi ons. 2

As can be seen in Figure 4, the assembly and fixing of the

15 different walls of a lateral upright and the fixing of the
lateral upright on the end upright, for example by means of
tongues 16 and 17 and the abutment surface 11, can be carried

out according to transparency laser welding zones 18.

20 Preferably, the fixing of the walls and thé stiffening of the
end uprights 2a in the form of beams with a triangular cross-
section are effected inside cavities 19 produced by pressing of
the wall 9a of the end upright in different places distributed
along the length of the end upright, below the fixing edge 5’a

25 of the shadow mask. The wall %9a of the end upright in the
areas deformed by pressing constituting the cavities 19 1is in
contact with the second wall S5a of the end upright, so that it
is possible to effect the welding of the two walls in contact
with each other inside cavities 19, for example by means of a

30 laser beam.



So that the behaviour of the extensions of the lateral uprights is reversed
conpared with that of the lateral uprights (with regard to the direction of
the flexion resulting fromheating of the frame ) 30 - when the coefficient
of expansion of the material fromwhich the bl ades axe nade is greater than
that of the material fromwhich the extensions are nmade, the bl ades are
fixed to the 34 internal surface of2the faces of the extensions directed
t owar dsFiberest Si ged € depidte <ahtrsar yacdaatr bhetbd askesorat enfdotaehera. t he
internal 5 surface of the faces of the extensions directed towards the

i nsi de 8f BReSPFaRRrt| A enktdrale eI e MRt 8FF aFTF3 dMh VWRICHCh& Upri ght s
or the gxtgggi@§§iﬁﬁg.the bl ades are nmade, the thickness and the 10 I ength
of the blades and the faces of the,uprights or extensions to which the

bl ades are fixed are chosen so as to obtain the required deformation of the

frane, 5] dl| eat ) ﬁ%?%rL e v n t j.\val
ar ?ange?r%ﬁ!tlgga% g%#g%‘\ﬁ/f ?age lyllg: %ggggnggk%%@dyfﬁ r'tt{%((au aﬁuuécﬁ'&%imr?

parti culateba hdesraint bef fa xidhreo adveridihgr hal tser facets wfritdme fofices of t he
upri ght gnd/or extensi ons perpendicular to the reference plane of the frane
di r ect el oWRraRd  HEP? ?éitw the outside of the frame. This 20
arrangenent can al so be applied to the franme according to the first and
second enbodi nents. Wien the placing of the shadow nask is effected, the
end uprFiesecan be wbyeshrd o aso FégumeoBhefePitholn dafdiod 28 n@sder goi ng

any def L OR. exion Wi . r | i gh e tiQn.. As can be
sgén i ngélgg{fjér)g&lﬁaaié%e,st%%q{ﬂea 1(Lats 1%42(,8 §2§ Sé%dgﬁg'}ié szfgﬁEAna S it possi bl e,
duri ng theppihgcythéfngfot cowtefiorimng hte3@ndppeght 3a obf thel fters i N opposite
directions, (outward flexjions for the lateral uprights 33a and 33b, as

depi ct edPFHIRDI 73 3¢ EWLLHRF iHndri@Ufrefi Rs2BRS PR lefsi L 1374 and
37b, as;depigtgoridndosd etid RN BeeRUSBpPlghhi gepidiead Orfes giftiech

7.
15
Unlike the lateral upright depicted in Figure 4 and obtained
from the metallic strip depicted in Figure 3, the lateral
upright depicted in Figure 6 and cbtained from the strip 20
depicted in Figure 5 does not have any elbow for connecting the
20 end joining portion 7’a, the joining portion 7’a being
connected directly at right angles to the main part of the

lateral upright 3a.

As can be seen in Figure 6, the end joining portion 7’a of the
25 lateral upright 3a is engaged in an opening 15 in the first
wall 4a of the end upright 2a, in an area of the end upright

situated at a certain distance from its longitudinal end.

As can be seen in Figure 5, the strip 20 has a part 22,
30 substantially identical to the part 12 ¢f the strip 10 depicted
in Figure 3, and which has five successive adjacent zones

separated by folding lines making possible to obtain the



35 are exerted in the corners of the flat frame consisting of the |ateral
uprights and their extensions are |imted. In addition, the mddle
connection areas of the end uprights are little defornmed or .noved. The end
uprights fixed by their 5 central part in these areas are therefore little
deformed and their novenent pxoduces a relaxation of the shadow mask. In
general terms, for producing shadow md3k frames according to the invention,
al | oys wktrbhighhi ghiel psttcofithde wprdghthidghh20iXgouhhpe sfommuwfisa vidde be
used. PreL rably, use will be made of alloys with a | ow coefficient of

t her mal W& Eaﬁs?éﬂafﬁ oF 7~ eitrce the stresses to be applied to the
frame and therefore the weight of the frane. 15 By conparison with a franme
according to the prior art, the enbodi nent according to the invention nmakes
it possTheeend @pwéede2a heonwtfhites arheverdap Welit orehbap 2Zirsenttedal so to
copsi degably reduce the_weight_ af_ gl ass used_for nuf act uri.ng . hode ray
tu%es. § Fﬁmﬁaf’??%u?%%m?%g Tt ;"Ihepg)r%’ l?cst%%orzogﬁl ggsgvé?%%tlctal%%ﬁ dsed for
manuf ackil L ngf streoma i ska stippbrihd rareghaccar dhnghich ttee i fivgntizen can be
one of the followng types: 25 - allqQys with a controlled coefficient of
expansi 6T oPet Neldednohi eX@PSRIAFECY. 186LGcLERRY - har deni ng al | oys, of the
type hardeni ng by precipitation, hardening by phase transformation
(martensitic, 30 spinodal deconposition), - alloys with a high elastic
limt, The6zonbi Ataflthe sstiys dfameratituedsbyhaeindnibig tRertvromol’@ stri ps

diff | 1 | ded, ed , . th ini h
ohsi cab Tpr BBQPP PR b dath oret rercarnae “BichnEal ROy 1 ", 50

by wei ghtsdh)besl 8gaDhdediwd tldtsemils Fapesslil eheospraigice Maiangmymde from
steel with a high elastic limt. 10 The end uprights of the frame according
to the PRvERE| bAt LR PP P Fuctkt, as described above, in the formof an
angle steel with an L-shaped cross-section or in the formof a beamwth a
closed triangular cross-section obtained froma folded and wel ded netallic
strip. The zadnimeiphtsiean’ d Ff o daredaisvprbaithol? ot ptsdd with a

Libangular o £L08sa SESLLoN. The didkerdle B halt a0kst bershadoyitap ke S upport

frame according to e’invention are generally tubular in shape with a
cl osed thessestral oared 22 txanplthesqiaie 8R reveanjutarplanel tarplzne

obt ai ned by cropping..and. folding a etallic ri i, oy e above,
or in tﬁ8n¥%fﬁ1§${%l%@%dﬁ$&ﬁﬁ%§%rﬁ%ﬁgaquogegﬁ%oﬁgcﬁggi%%ﬂ%q%%6%%%§E%tion,
for exagpbeupiighbers or ofheckuadrid Ficeadl iasgualeion gcfengusamiplar
trapezoi dal shape) or in the formof bars. .

by laser welding or by any other fixing method, such as

20 brazing, riveting or adhesive bonding.

The walls in plane to plane contact of the lateral upright 3a
and of the end upright 2a constitute the abutment zone 1l by
means of which thrust forces exerted on the end upright 2a can

25 be transmitted to the lateral upright 3a.

The joining portion 7’a of the lateral upright 3a engaged in
the opening 15 can be held and fixed in position by means of
the tongues 16 and 17 and the contact surface along the

30 abutment zone 11 of the end upright Z2a.

Figure 8 depicts a second variant of the end part of a lateral

upright 3a providing its junction with the end upright 2a.



25 The shadow mask support franme according to the invention generally
conprises four uprights which are produced separately and connected

t oget her by enbeddi ng and connection of the plane to plane type. 30 xhe
frame has, in general ternms, a shape and structure nmaking it possible to
make a practically continuous closed |ine pass inside the uprights of the
frame, in the longitudinal direction 88 the uprights, and along the entire
peri phery of the frane. 37 However, unlike the frame according to FR-99
02129, the continuous line is not plane but has the shape of a |eft-hand
curve. Fhehengonrséghbnlefhae %fprl%t@néfltﬁﬁénﬁlaﬁed%anb%‘éeJeffect ed for

exanpl esmsuﬁhlegghmgh §n§&9w£ngllsc } & a@g aﬁsgé' ”QucHEé’é WHd gangncy

resi stance wel capacitive cri npi ng, adhesive
bondi ng Sblouideevvizmgdeplb’yediomehsg@ﬁ 'BI Gm:teMd@dwebdpngva.d@ dadsagese, the

connecti f the s after foldin |n order to_produce t | at er al
edges oP fFﬁﬁe EcgnsBﬁahﬁ%ﬁd¥%ﬂlﬁv eClinfq Sgeﬁ?ﬁe?pfﬁﬁﬂlpﬁhnsparency
| aser vvahdl:ng ceAvhaagethabpyen df aTheeomnest boBgQhré herdsé-asadt iupr i ght s of

the frame to the end uprights can be effected close to the |on |tudinal
ends of 2PRe"BAGhUPRFgRP BT FIRRREALCN 28Nt 2f FoRTt Blae | ThRRS ends in

the d'r%ﬁbh@naHElEhélﬁéﬂt&H&s@aiﬁocguééﬁ%ng@ BQEtQhﬁ§vet£E€s'éié§%§éﬁ say
bet ween a Iongltudlna end and the central part of the upright or in the

vi ci ni t ynof Pheneeperpenpbeelar theheprixdist ofVaba straighhuehlin ATt

Pqduci 0g Latesgbount ghl pllavia abioWsenalatbinogelal g sl s of ded

e radius curvature’o Bowe“tan e sane
order oﬂ.nnfmgnetiudalas%hefttihe:kema:pﬁlgﬁnltezm whmchsleals imeadddiscitom say 0.5

to 1.5 mMm d conpectj.on rts of th ht s an ha e a 30
very' ol PERPLOS 290RS58r5S CHOBPUALE TR (1 TPEs HECE 18 PhOHTR 1SS MRS | he
end UprQth1hnaﬂh593atQﬁfué%@aQﬂ?%ﬂ@%&mahﬂedQQEQﬁE@tff%hcﬁhéhe end uprights
bei ng able to be obtained by 8 plane on plane sliding of the first wall

of the éndghprighas endthd timi Mnmugcm gar psapedt he amtarrEndgyEnght s.

The suppart fr r s agcor di t ventlon

cgﬁ havggaaﬁgf’gi I’E an?%? he s fd%%%ﬁa\ggﬂagg%alg%eagd%c%éh% ﬁ'fglhl di ng

and/ or mﬁeﬁﬁhag,amnéh@upaﬁubsquﬁﬁujqﬂnamgngomtlbhe7p§o&fIﬁhe lateral
upright 3a is embedded.

When the end part 7a of the lateral upright 3a is engaged

20 inside the end upright 2a in the assembly position, as depicted
in Figure 8, one of the lateral surfaces of the end part 7a
comprising the end portion 77a is in plane to plane contact
with the second wall 5a of the end upright 2a, on which it is
fixed, for example by welding, in order to constitute the

25 abutment zone 11.

It should be noted that, in the case of all the embodiments,
there remains, between the first walls of the end uprights and
the lateral uprights of the frame, in a direction perpendicular
30 to the reference plane, a clearance which may be relatively
large or, on the other hand, small, so that there exists a
certain range of movement between the end uprights and the

lateral uprights allowing the deformation of the frame, for



The shadow mask franme according to the invention can be used in 10 any

col our cathode ray tube. 39 CLAIMS 1. Shadow mask support franme for a
col our cathode ray tube, 5 rectangular in shape overall, having two
substantially rectilinear end uprights (2a, 2b) parallel to each other,
conprising at |east one substantially plane wall (5a, 5b) perpendicular to
a reference plane of the frame, one edge of which is intended to receive a
shadow emskple anemar tree gemediw b skulist avbhakly pardbiehgto ghesea effer ence

pl ane of the frame, and two lateral uprights (3a, 3b), tubular ,in_Lshape
over al | DeRGcH SRV LT §F ﬁ‘(aaétth\ﬁ £ aRes EBSHARE PRI 1Y PERIFISHEAL axi s and
two en : , 37a, 37b) each connected to a portion (7'a;, 37'a, 38'a,
37" b, g%£§§ﬂ§%§3?bining to an end upright (2a, 2b; 15 32a, 32b), in an
arrangenment orthogonal with respect to the reference plane of the frane and

patalle] to the substantiall | ane 11 _(,5 5b; 3ba, 35 of_ the end
up%i ghtA? 2N AT I 2o l,g"%/ﬁ'uegs I%g’(’e I a&gr ?Sht %t({%%,p%s,l a,t°33b) havi ng
axes pacahpehsd e ebsh tHdhedefdrmatiothsi Bfathkaserpataté ebf tthd heradde,
reference plane of the frame (1), characterised jn that_ each of the joining
port i onse¥ 7examRYe duning)hgad Yy eedAeat: deAiBEghbe Panetaft 1R LIithE an
intern e @@Eé | §ldsnpl-ane , % paciclel
perpenglf]é%lﬁﬁr(% %Eerefer?r}zzée p%rﬁc%?l %D%/glaflrrogéng %??,ng%fthat t he end
upri ghtssi{®a, ti2bdk ofnd hexgermtve2 Scapenisa tabot hehg. on the joi ni ng portions
of the lateral uprights (3a, 3b) . 2. Shadow mask support franme accordi ng
to°C ai m 1, in which the two end uprights (2a, 2b; 32a, 32b) each conprise
at | east.g@ra $Ar&dpsestadalilon pifaaemeabl1(dastdbp Sdause®bhod n the
reference plane of the frane and a second wall (5a, 5b; 35a, 35b)

const i tREPHECITMG Pl bakexad |uRsishita®i Al Spagerpendk cErRROX FFANY of er ence
pl ane td 4 I 4h; 0] : 34D0) g in
corrm)na%/l\llgct:clg”ljptt%LIE(S1(‘)1|E (?s%}??/vallnﬁ’%l 4%%4%?) ?4(atféggﬂé)au3nogdag§( %%'36%31%}%4: a

| ongi t usthdake i iregt | on dfsctidesh@beyei ghtthandgahdseot Woghzeerdlangri ghts
(gg, 3b; 33a, 33b) conprise portions (7' 'a; 37'a, 38 a, 37'b, 38 b) joining
to"the 5 end uprights (2a, 2b: 32a, 32b), in an orthogonal arrangenent with
respectuhDikdech@i it pinsd 10F e Atatereal inpthghfrémBa, o8bth&3a, 33b) and
perpendicular to tie first wall (4a, 4b; 39a, ,34b) of the end upright (2a,
D P o AR SRR A SIS eSS TRk 01 F £F CREPTBTHOILTS  Lat oq
in a plRRRope@bl & mdthd® £ rehritance cplsapepoint es{figh® Maderidl an
arrangenment " of fset with respect to the reference plane of the frame (1),
char actlewt skais i o eeRtrahdeof 2hasds direg por el day (¥th; 23w, 38'a, 37'b,

38,b) is fitred | e I : : b) o%,?an he, first wall
(2%, 4b?°%5%%°g%%§ &t ?ﬁgar(kagriicf!rg%%$%%§h§gffg%§28?g32a%47%2 A el

agai nstmide ifndermal aIbee wfth ke IMetordefdlicieha, obbexBamsi@bb)or the

per pendi cular to the referenc frafrr%e. 3. Frame according to either one of
Cl ai ns ICHRAESS; %‘Bcﬁﬁ%}%%t"e‘?iébed% &§YatSC848k - of the joining portions (7'a,
37'a, 38 a, 37'b, 38 b) is in abutnent against the internal face of the
substantially flat wall (5a, 5b) of an end upright (2a, 2b) in an area of

t he endLopeighditah, fobding tlinesd Afetomparaiel shgi cadtnal AP o4t end
upgight _(2a,, 2b nd the c ral r f e,ehn [ ). 4.
F?:E’lme aE%%r%ﬁJﬁJggt r%lf‘t%éef Jgér}}eeol S'réelg%stzfgaﬁggz??c%aggétg}?%sé%?tl%%?hat each
of the %Qj;fliflg PRtdi Pinsed e rald8'axead7'29,. 38'b) is in abutnment against the
internal face of the 30 second substantially flat wall (35a, 35b) of an end
upright (32a, 32b) in a substantially mddle area, along the length of the

end uDrgghEolding the strip, as depicted in Figure 9B, an upright is
produced with a parallelepipedal shape with a square or
30 rectangular cross-section, one of the lateral edges of which is
formed by the two lateral areas 27a and 27’2 consisting of an

alloy with a high coefficient of expansion.



41 5. Franme accordwng to Caim3, characterised in that the end parts (7a,
37a, 37b) of the lateral uprights (3a, 3b, 33a, 33b) have an el bow having a
first rectilinear part substantially perpendicular to the axis of the main
part of the lateral 5 upright (3a, 3b, 33a, 33b) and a second rectilinear
part constituting the joining portion (7'a, 37'a, 38 a, 37'b, 38'Dh)
perpendicular to the first rectilineat5part and orthogonal to the main part
of the ftatetab WRLLGhL7a 16n&. 2 Framka6eouddngot 8a8RYoee Oftdd ainms 1 to 3,
characterised in that the end parts of the |lateral portions (3a, 3b) have a
rectili ABaPPEBNRECYRRGLIPOrReoH § Plaprpeigeddifesd| axanmple Hy @& ilessfr t he main
part of | ateral upright (3a, 3b). 15 7. Franme according to Caim 4,
characteérrséd in that the end parts (37a, 37b, 38a, 38b) or extensions of
the lateral uprights (33a, 33b) constitute in pairs continuous uprights in

the direction of the end uprights (32a, 32b), joining the ends of the main
part s of"stﬂ%pFEﬂE%‘%a’rnuBW‘@% sgq:('3§§‘,e 31§l§)ariaﬁ Bah%h%@q% ﬁm%%&%tﬁ}%sti tute
a flat fhapes SACHrGhed hengont iHRUS tURKI gBLEQf e Lilalpfd ane parallel to
an end upright (32a, 32b) having at |east one Loining portion (37" a, 37'b,
38' a, 38rpitmept BempewaeunR cof diOPg CrodBranm Fhe charwbaatiire®d thehat each
of the j upr i -37b, 38a-38b) of the flat upright has two
joininggggé%?gﬁggfsgugggég'%%ggﬁ'a, 38' b) spaced apart from each other in
the | ongitudinal direction of the continuous upright and connected together
by .a coppecti art bet~reen e ;30 extensions (37a-37b and 38a-38b) of
CH8° ot BFar L BPeErpte TSI G0 Rate: BYLTRRE P ne cRt (R, g e a2
9. Frameupatardlaget ol GhpdMahts Char adlylr tekgebyttbe, facte Ihaitieachrof the

continuous uprights of the flat frame has a single joining portion disposed
in a n B8feSpREESEF ?%etQﬁnﬁn4ﬂﬂﬂn¥%fﬁxFdﬁ@dcﬁﬁng ettFﬁWﬁ?Inﬂ%WﬁWFﬁhsions
(37a-37bye 38apaBh) Dacopst iipitigig < e enat kpUAYSKEPs i gila hQstirane
according to any one of Claims 1 to 9, characterised 1n that the | ateral
upri ght prepehttessi shenfwatkirmnst dghe dhitsrpal apperating g grEeraxmre3Q)

abar i1 SEeFar. Safofh draY afatioiile dookd" SRR Lo PR ¢ °

characteepsed in that the end uprights (2a, 2b; 32a, 32b) are forned by a
thin netallic strip folded in the formof a hollow 15 beamw th a
triangul ar cross-section. 12. Franme according to Caim1l, characterised in
that thepegdqdprighbisciin tiiee fmoRobaamaeprctBaaid riaigil aa cri@gssssection
have a rim (5 a, 5 b) for fixing the shadow nmask consisting of 20 part of
the secobadswble tSapeshormsthe 3Bige do elgeeHaldprd ghf § Airsih:st3a® 32b)
f gl.ded he i nsi he fr : 3 or.di it i-ther one
o?bCIai%§m$§g§n%r§a,8%h%§% g%ﬁ%é& ﬁg%tﬁégffgéggﬁﬁaﬁﬁr% %%?%éi;a 2b; 32a,
32b) eaeho2babavel asttastionsm giamiyngitbh5a bk pasHiingiddir afgh a first
wal | (4a) of the end upright (2a, 2b) in the reference plane of the frane,
in an aFfBAQEHBRt adjacent to a second wall (5a, 5b) substantially
perpendi cular to the first, in order to provide the passage of a fitted
joining portion of a lateral upright 30 (3a, 3b) of the frane (1) . 14.
Frame aEesr BEAGPL®. eik hehe orasofof0Railr@me1 PARAVESY EFRIF s tErG5&d i n t hat
eggh of jt hgyendy upti ghts: k2 t 2Rs@sS £iirdt a430¢ hRH& twdial end part, a
passage opening (21)" for an end part of a lateral upright (3a, 3b) of the
frame (tpedhticamnbpefi agpins)ompassiareunier ddghOa /K shdwan| at4ay ¥ithhe end
upright _(2a) in ferepce of e ( ' keay Si t uat ed
at 5 a 8i ?angge%?g?nigﬁg ?gneg?f%ur%{l%a’ éftr?% S%E?ggee%%jo%%@ig%@(galf'2b) . 15.
Franme according to either one of Clains 13 and 14, characterised in that
the first wall £4a, 4b) of the enq_ , . .

The thickness of the central strip and of the lateral strips is

30 also chosen so as to obtain the effect of deformation of the

support frame.



10 uprights has at |east one fixing lug (16, 17) along at |east one of the
edges of the opening (15, 15', 25) produced when the opening is cut out
(15), by folding part of the first wall (4a, 4b) of the end upright (2a,
2b). 15 16. Frame according to any one of Clainms 1 to 15, characterised in
that the lateral edges (3a, 3b) of the franme (1) consist of a netallic
strip (30) having a central part (26)2mde froma first alloy and | ateral
parts Wi htlse | ©nge taflisnal ratlier efelei @ns¢2éa, sRyde) mede fitomsapsesanpdeal | oy
having a 20 coefficient of expansion substantially different fromthat of
the firs® @ oy, TR nEiefl M B8t A FORSBICHEI hPF dldtedd so ¥aht% 3pr oduce t he
| ateral spsh@ht1 {3@)wifh the 3R ene Bhaéx%ﬂ?siéﬁ galyonants 27a, 27" a) of
the stzip (30) overlap and are fixed to each other in order to constitute a
face of the 25 lateral upright of tubular shape with a cross-section in the
f orm of [ ; 4., Fr a L ng t i to 15,
chgar act%‘?i é%%‘éi?# ta%gr{l%aeéccjll& ts%gﬁepagg?é tu%’rligﬂﬁky(t%g%n%%)r o?hggdt%he frame
(1) hastaetsieabig ane thed |shaide fuask dufingt timatereadimeagaiofst-han i nt er nal
surface_of which, that is.to sa aP§ur ce internal. thoat e lateral upright
n hd

(3a, 3b5TaHPertST st ¥ id T Yeld nBUESY r B P S ET &f'i al having a

coef fi ckodtr Péientdd XNNGAAN Biphheien] #f oM §heacarfifdieiesnt, ahiexpansion
of the first material. 18. Franme according to any one of Clainms 1 to 17, 5
char act@r¢ sbitke¢t agminst Hhedexvedaatr sprbecet cnll tha dibylagadeikgral

cogf ficiont of thepma a ILLS BLEBLCL T AmAde £O8LHGkeRb ghet her ml
exXxpansi ol "a first material constit ting a wa of at least one of a

| at er al inpehghovn (BBast 33 imndnan féxiegsi bor (SHeemlka, b3 Hiang84ae 38b) of a

| ateral 10 upright is attached and fixe | ane to e, on i nternal

sur f acePbing ‘F%‘%ﬂf@rp AHEPSt 5t ﬁ@rgﬁgﬁr%‘?ﬁ%s p‘{)é%g"eofnettﬁgriflfarre of each
of the Laigralntprdddts (Iriddk, rakesf ofagll D dhamxtiensians of the

| at eral uprights or both each of the lateral uprights (33a; 33b) and each

of the eRrbERidNEi ST L tOWNagBIsy the7ipside of e t4RALINITen 2T5&% rane heats
Ups theel ahelal ph il s QefOLmby Thexipin My psflele 10 PiRRNG 3 concavi ty
difected Towards The inside o he frame and the extensi ons def_orlm so as to
presentcoef facienta chndearnal dxpeasied tdfbedsnt herautdiadecsiffiilsaentane and

provi de bri ngi ng.t oget her he nd..upy i 9. kr according to
any oneogf”@f’érﬁﬂg elxlf'%’ﬁjé’,n c%art Gt 3r§|9§§dglfnP{‘%g’Fétts%leljljcoisrﬁrﬁ' portions (7'a)
of the tahefatutPid otHes (B3A.ghils) ofr enki fradmagasosthdthdisesedd iwal | (5a, 5b)
of 25 the end uprights, by one of .the fol]ow ng nefhods: .riveting,

cl i nchi AEFIRRaPHE ntP TS s%'f et\rh%é",alé&h%i %geﬁ%ﬁg?ﬁag{, R TS 5’rfl 6‘%aezi ng. 20.
Fepame aggohding to any one of Clainms 1 to 19, 30 characterised in that it
is formed fromat | east one of the following material s: 95 - alloys with
a controlled coefficient of expansion of the Iron-nickel type, -

st ruct upal ; baL deph Noh@l 1 @Y et e shuBewhas SRk Ao i StafeCi pi tation,
har deni ng %y phase transformation (martensitic, spinodal deconposition), -
al | oys attbraihggho etlestinvdritfian ang respastaveiyr aeeepdineid &dtdced by

he. pur PBEeTOREKBrE FiHELS 1E pHS 6o 2B SREP LI T each of the al loys,
25
The frames according to the variants depicted in Figures 10A
and 10B are produced in a similar manner to the frame accoxrding
to the first variant embodiment (Figure 2), by cropping,

folding and assembling thin metallic strips. These frames have
30 end uprights 32a and 32b which can be produced in the form of

beams or tubes with a triangular cross-section.



- manganese steels, cold rolled. 15 21. Frane according to any one of
Clains 1 to 19, characterised in that it is produced fromsteel with a high
elastic limt. 20 22. Frane according to any one of Clains 1 to 21,
characterised in that the end uprights are formed fromone of the foll ow ng
el ements: hollow beamw th a triangular cross section produced by fol ding
and welding a thin metallic strip, a #fofiled section with a triangul ar
Cz0SS- SEitt | batenal amptl i siBfzednanglBedcaheebns 28t &Ff dvamnec cor diubgst 0 any
one of CJains 1 to 22, characterised in that the lateral uprights (2, 3a,
3b) of TheR {7 apBU34§ Vo SrenH 15te C5PSERESFOEPRWI ng el ements: a tube with
30 a cross-section in the shape of a quadrilateral obtained by folding a
thin metallic strip, a hollow profiled section with a closed cross-section
in the Bhapee ofase qeéidrhid afiersd] varigbt24mbpdamenticdepiitred ti; dhyguaee of

C ai nms to 23, gcraracteris Ln that it has, hape_ and structure making

i tgposs ’ol%acleb %’gs@‘% %}cgscﬁefgéclhleytl@%ﬁtrﬁgukiﬁglg?g eI e #’s"i FE e

upri ghtst (29, e, pa9s Bb)oOfcHeh@ifrigne, (3) ?]bﬂni Potoigi tudi nal direction
of the uprights and along the entire periphery of the frame (1). 25. Method
of manuPEErFITRYL a9 righe LRiEHACg Plenangiohbeofr&@rims 1 to 24,
characterised in that thexe are produced, by 10 cropping and folding a thin

metallic strip (10, 20, 30), the end uprights (2a, 2b; 32a, 32b) each

havi ng Imotloperda sgsof e MEigpassidegpichedufjh Fhgufe rsiA wallle (edal 9b; 34a,
34b) of _the e uprd.ght 2h;.. 323, ,32b ich i roduced Cr oppi ng
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and the lateral uprights . , . .
upright and placed in alignment with each other there is
provided a connection part constituting the central part of the
continuous upright of the flat frame.

25
This arrangement has the advantage of making it possible to

better control the rectangularity of the frame.

The frame depicted in Figure 10A has on each end part 37a, 37b,
30 38a, 38b lateral uprights, a respective joining portion 37’a,
37'b, 38’a, 38’b, the joining portions situated on the same

continuous upright of the flat frame being disposed on each
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the reference plane of the frame and are in abutment through an
external abutment surface 41 on the internal face of the

30 corresponding wall 35a or 35b perpendicular to the reference
plane of the frame. The joining portions 37’'a and 38'a in
plane to plane abutment on the second walls 35a and 35b of the
end uprights can be fixed by welding against the end uprights.
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As depicted in Figure 11, the lateral uprights can be obtained

by cropping, folding and welding a metallic strip 40. The

10 folding lines of the thin metallic strip 40 have been depicted
by dotted lines and the cropping lines by solid lines. Figure
11 depicts only part of a metallic strip 40 for the production
of a continuous upright 37a-37b or 38a-38b of the flat frame
consisting of two lateral upright extensions but it is clear

15 that the two lateral uprights 33a and 33b and their extensions
37a~38a and 37b-38b can be obtained from a single metallic
strip. It is alsoc possible to produce the lateral uprights and
their extensions from several metallic strips, for example four
metallic strips, the lateral uprights having the form of tubes

20 with a square cross-section being obtained from rectangular
strips and the extensions from strips cut out as depicted in
Figure 11. The whole of the flat frame consisting of the
lateral edges and their extensions 1s obtained either by
folding and welding a single thin metallic strip, or by folding

25 and welding several strips in the form of tubes which are then
assembled at right angles at their ends by means of walls or
mitres. The welding and possibly the assembly of the parts of
the flat frame can be carried out, by a transparency laser

beam.

30
The metallic strip 40 (for producing two aligned extensions 37a
and 37b of the lateral edges in a single piece) has a

rectangular main part in which there are provided four folding
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In the case of a frame according to the embodiment depicted in
Figure 10A, the metallic strip for producing a continuous
upright such as 37a2-37b or 38a-38b of the flat frame has two

10 projecting parts similar to the projecting part of the strip 40
depicted in Figure 11. These projecting parts can be at any
distance from each other along the length of the metallic strip
and are connected by a part of the metallic strip intended to
constitute the connection part of the continuous upright.

15
The projecting part of the metallic strip 40 comprises a
central part 41 in a single piece with the middle area, along
its length, of the continuous upright consisting of the aligned
extensions 37a and 37b or 38a and 38b, and two symmetrical

20 lateral parts separated from the main part of the strip 40 by a
cutout intended to constitute, by folding, faces of the joeining

portion 37’a or 38’a and an assembly flap.

The lateral edges are produced from a strip or a part of a

25 rectangular strip similar to the main part of the strip 40.

The end uprights, which can also be obtained by cropping,
folding and welding metallic strips, have openings in the
middle part of their faces 34a and 34b defining the reference

30 plane of the frame to allow the passage of the joining portions
37’a and 38’a. These openings produced by cropping the

metallic sheet of the end uprights can have tongues for fixing
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and 37b of a lateral edge, intended to be folded down along the
edge of the strip 40 comprising the joining portion may have,
in its middle part coming inside the joining portion in the
folded state, a cutout 42 or 42’ enabling the internal part of

10 the joining portion to be put in communication with the

internal part of the lateral upright.

The cutout 42 (Figure 12A) is produced so as t§ form two fixing
tongues 43a and 43b for the joining portion, along the entire
15 width of the cropped face. The cutout 42’ (Figure 12B) is
produced so as to form three fixing tongues 43’a, 43’b and 43'c
along only part of the width of the cropped face which are
folded along respective transverse and longitudinal folding
lines.
20
In addition, the embedding of the joining portions in the end
uprights and particularly the abutment of these portions on the
walls 35a and 35b by means of the external abutment surfaces 41
makes it possible to easily produce a high-strength connection

25 between the lateral uprights and the end uprights.

When the shadow mask is mounted on the frame or when the

assembly consisting of frame plus shadow mask is integrated,

this assembly is subjected to a thermal cycling which results
30 in differential expansions which can cause unacceptable

excessive tension in the mask.
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109&' () wh3es198Bo £y -$® @D dil%reduce the distance between the middle
parts of the extensions 37a-37b and 38a-38b of the lateral

uprights when the temperature increases.

10 To obtain this result, the lateral uprights must deform by
curving in the plane of the frame, so that the concavities of
the deformed lateral uprights are oriented towards the inside
of the frame. This deformation of the lateral uprights causeé
a flexion of their extensions, which move closer to each other,

15 the middle parts of these extensions, as depicted by the curved
lines in solid linesz and dotted lines in Figure 14, showing
respectively an external face of the lateral uprights and their

extensions in the deformed state.

20 The extensions 37a-37b and 38a-38b of the lateral uprights 33a
and 33b can also behave as bimetallic strips which, when
heating up, curve in the plane of the frame so that the
concavities of the extensions 37a-37b and 38a-38b arxe oriented
towards the outside of the frame. When the deformations of the

25 lateral uprights and their extensions by bimetallic strip
effect are combined, the forces generated in the connection
areas between the lateral uprights and their extensions are

reduced.

30 As depicted in Figure 13, in order to obtain suitable behaviour
of the lateral uprights, first strips 44a and 44b made from
materials with a coefficient of expansion different from that

of the material from which the lateral uprights are made are
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The material from which the blades 44a and 44b are made can

have a coefficient of expansion greater than or less than that
of the material from which the lateral uprights are made,
according to the faces of the lateral uprights to which they
10 are fixed (faces directed towards the outside of the frame, as
depicted in Figures 13 and 14, or faces directed towards the

inside).

As depicted in Figure 13, second blades 452 and 45b can also be

15 attached and fixed plane to plane, inside the tubular-shaped
extensions, on faces of the extensions 37a and 37b of the
lateral uprights perpendicular to the reference plane of the
frame and directed towards the outside or towards the inside of
the frane.

20
It is possible to fix blades ensuring a deformation of the
lateral uprights on one face of the lateral uprights, or on one
face of the extensions, or both on the lateral uprights and on
their extensions.

25
So that the behaviour of the extensions of the lateral uprights
is reversed compared with that of the lateral uprights (with
regard to the direction of the flexion resulting from heating

of the frame):
30

- when the coefficient of expansion of the material from which
the blades are made is greater than that of the material from

which the extensions are made, the blades are fixed to the
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In general terms, the material from which the uprights or the
extensions and the blades are made, the thickness and the

10 length of the blades and the faces of the uprights or
eXtensions to which the blades are fixed are chosen so as to
obtain the required deformation of the frame, during heating,

as described above.

15 Any other equivalent arrangement can be envisaged by a person
skilled in the art and in particular blades can be fixed to the
internal surfaces of the faces of the upright and/or extensions
perpendicular to the reference plane of the frame directed
towards the inside or the outside of the frame. This

20 arrangement can also be applied to the frame according to the

first and second embodiments.

When the placing of the shadow mask is effected, the end
uprights can be moved closer to each other, without their
25 undergoing any deformation by flexion or with a very slight

deformation.

As can be seen in Figure 14 also, the blades 44a, 44b and 45a,
45b make it possible, during thermal cycling, to deform the

30 uprights of the frame in opposite directions (outward flexions
for the lateral uprights 33a and 33b, as depicted in solid
lines, and inwaxd flexions for the extensions 37a and 37b, as

depicted in dotted lines). Because of this, the forces which
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"10%&f(ﬁheﬁr movement produces a relaxation of the shadow mask.

In general terms, for producing shadow mask frames according to
the invention, alloys with a high elastic limit and a high

10 Young’s modulus will be used. Preferably, use will be made of
alloys with a low coefficient of thermal expansion in order to
reduce the stresses to be applied to the frame and therefore

the weight of the frame.

15 By comparison with a frame according to the prior art, the
embodiment according to the invention makes it possible to
divide the weight of the frame by at least 2.5 and also to
considerably reduce the weight of glass used for manufacturing

cathode ray tubes.

20
In particular, the flat products or alloys which can be used
for manufacturing shadow mask support frames according to the
invention can be one of the following types:

25 - alloys with a controlled ccefficient of expansion of the
iron-nickel type,
- structural-hardening alloys, of the type hardening by
precipitation, hardening by phase transformation {(martensitic,

30 spinodal decomposition),

- alloys with a high elastic limit,
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combining the physical properties of each of the alloys,
5 - manganese steels (11% to 30% by weight Mn), cold rolled.

It is also possible to produce frames made from steel with a

high elastic limit.

10 The end uprights of the frame according to the invention can be
produced, as described above, in the form of an angle steel
with an L-shaped cross-section or in the form of a beam with a
closed triangular cross-section obtained from a folded and
welded metallic strip. The end uprights c¢an also be formed

15 from hollow profiles with a triangular cross-section. The
lateral uprights of the shadow mask support frame according to
the invention are generally tubular in shape with a cleosed
cross—section, for example square or rectangular, and can be
obtained by cropping and folding a metallic strip, as indicated

20 above, or in the form of closed hollow profiled sections having
a cross-section, for example, in the form of a quadrilateral
(square, rectangular or trapezcidal shape) or in the form of

bars.

25 The shadow mask support frame according to the invention
generally comprises four uprights which are produced separately
and connected together by embedding and connection of the pPlane

to plane type.

30 The frame has, in general terms, a shape and structure making
it possible to make a practically continuous closed line pass
inside the uprights of the frame, in the longitudinal direction

of the uprights, and along the entire periphery of the frame.
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curve.

5 The connection of the uprights of the frame can be effected for
example by clinching, snapping on, riveting, brazing, medium-
frequency resistance welding, capacitive discharge welding,
crimping, adhesive bonding or screwing or by low-energy TIG or
MIG welding.

10
Likewise, the connection of the strips, after folding in order
to produce the lateral edges of the frame, can be produced by
techniques other than transparency laser welding envisaged
above.

15
The connection of the lateral uprights of the frame to the end
uprights can be effected close to the longitudinal ends of the
end uprights or in areas distant from the longitudinal ends in
the direction of the central part of the end uprights, that is

20 to say between a longitudinal end and the central part of the

upright or in the vicinity of the central part of the upright.

When use is made, for producing lateral uprights having elbows,
of thin metallic strips folded and welded, the radius of

25 curvature of the elbows can be of the same order of magnitude
as the thickness of the strip used, that is to say 0.5 to 1.5

mm.

The end connection parts of the lateral uprights can have a
30 very slight or even zero clearance with respect to the first

wall of the end upright in which they are embedded, the

deformation of the end uprights being able to be obtained by
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The support frame for a tensioned shadow mask according to the

5 invention can have a welding rim for the shadow mask obtained
directly by folding and/or pressing, without subsequent planing
of the profile.

The shadow mask frame according to the invention can be used in

10 any colour cathoede ray tube.
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1. Shadow mask support frame for a colour cathode ray tube,

5 rectangular in shape overall, having two substantially
rectilinear end uprights (2a, 2b) parallel to each other,
comprising at least one substantially plane wall (5a, 5b)
perpendicular to a reference plane of the frame, one edge of
which is intended to receive a shadow mask in an arrangement

10 substantially parallel to the reference plane of the frame, and
two lateral uprights (3a, 3b), tubular in shape overall, each
having a main part with a substantially rectilinear axis and
two end parts (7a; 37a, 37b) each connected to a portion (7'a;
37'a, 38%’a, 37'b, 38’b) for joining to an end upright (2a, 2b;

15 32a, 32b), in an arrangement orthogonal with respect to the
reference plane of the frame and parallel to the substantially
plane wall (5a, 5b; 35a, 35b) of the end upright (2a, 2b; 32a,
32b), the lateral uprights (3a, 3b; 33a, 33b) having axes
parallel to each other situated in a plane parallel to the

20 reference plane of the frame (1), characterised in that each of
the joining portions (77a; 37’a, 38’a) is in contact through a
lateral face with an internal face of the substantially plane
wall (5a, 5b; 35a, 35b) perpendicular to the reference plane of
the frame (1), so that the end uprights (2a, 2b) of the frame

25 are in abutment on the joining portions of the lateral uprights

(3a, 3b).

2. Shadow mask support frame according to Claim 1, in which
the two end uprights (2a, 2b; 32a, 32b) each comprise at least
30 a first substantially plane wall (4a, 4b; 34a, 34b) in the
reference plane of the frame and a second wall (5a, 5b; 354,
35b) constituting the plane wall substantially perpendicular to

the reference plane and therefore to the first wall (4a, 4b;
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upright and whose two lateral uprights (3a, 3b; 33a, 33b)
comprise portions (7’a; 37'a, 38’a, 37'b, 38’b) joining to the
5 end uprights (2a, 2b; 32a, 32b), in an orthogonal arrangement
with respect to the main part of the lateral upright (3a, 3b;
33a, 33b) and perpendicular to the first wall (4a, 4b; 34a,
34b) of the end upright (2a, 2b; 32a, 32b), and main parts
having axes parallel to each other situated in a plane parallel
10 to the reference plane of the frame (l), in an arrangement
offset with respect to the reference plane of the frame (1),
characterised in that each of the joining portions (7'a; 37'a,
38’a, 37’b, 38’'b) is fitted in an end upright (2a, 2b; 32a,
32b) through the first wall (4a, 4b; 34a, 34b) of the end
15 upright (2a, 2b; 32a, 32b) and fixed against the internal face
of the second wall (5a, 5b; 35a, 35b) perpendicular to the

reference frame.

3. Frame according to either one of Claims 1 and 2,

20 characterised in that each of the Jjoining portions (7"a, 37'a,
38’a, 37'b, 38’b) is in abutment against the internal face of
the substantially flat wall (5a, 5b) of an end upright (2a, 2b)
in an area of the end upright (2a, 2b) situated between a
longitudinal end of the end upright (2a, 2b) and the central

25 part of the end upright (2a, 2b).

4. Frame according to either one of Claims 1 and 2,
characterised in that each of the joining portions (37’a, 38’a,
37’b, 38'b) is in abutment against the internal face of the

30 second substantially flat wall (35a, 35b) of an end upright
(32a, 32b) in a substantially middle area, along the length of

the end upright.
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5. Frame according to Claim 3, characterised in that the end
parts (7a, 37a, 37b) of the lateral uprights (3a, 3b, 33a, 33b)
have an elbow having a first rectilinear part substantially
perpendicular to the axis of the main part of the lateral
5 upright (3a, 3b, 33a, 33b) and a second rectilinear part
constituting the joining portion (7’a, 37’a, 38’a, 37'b, 38'b)
perpendicular to the first rectilinear part and orthogonal to

the main part of the lateral upright,

10 6. Frame according to any one of Claims 1 to 3, charactexised
in that the end parts of the lateral portions (3a, 3b) have a
rectilinear connecting portion (7’a) perpendicular to the axis

of the main part of the lateral upright (3a, 3b).

15 7. Frame according to Claim 4, characterised in that the end
parts (37a, 37b, 3Ba, 38b) or extensions of the lateral
uprights (33a, 33b) constitute in pairs continucus uprights in
the direction of the end uprights (32a, 32b), joining the ends
of the main parts of the lateral uprights (33a, 33b) in pairs

20 in order to constitute a flat frame, each of the continuous
uprights of the flat frame parallel to an end upright (3Za,
32b) having at least one joining portion (37'a, 37'b, 38’2,
38'b) .

25 8, Frame according to Claim 7, characterised in that each of
the continuous uprights (37a~37b, 38a-38b) of the flat upright
has two joining portions (37a, 37’b, 38’a, 38'b) spaced apart
from each other in the longitudinal direction of the continuocus

upright and connected together by a connection part between the
30 extensions (37a-37b and 38a-38b) of the lateral uprights (33a,

33b) constituting the continuous upright.



"f37$10% & ()-!'QF3 $10%& ()-9010%& ()-F.s!'10%&' ()-S, ¥d0% ()-Hzl aB74 10
1 10SL109%&' ()-"10%& ()-"10% ()-y!$10% ()-10%& ()-"10%&' ()-+UgE4 10 1
10! Q &10988& ()-#'[,&10% /& ()-#',&10% r& ()-#L: 109 ()-1&10%& ()- 10
10lwu®@4 10 1 10//
10//'[@&I0% /& ()-!'[ @&L0%/ & ()-!, &LOY%h& ()-#'[, &10% / & () -#' Q &10WA& (
)-#vi@4 10 1 10//!' Sy#%0% 42

9. Frame according to Claim 7, characterised by the fact that

each of the continuous uprights of the flat frame has a single
joining portion disposed in a middle part of the continuous
upright common to the two extensions (37a-37b, 38a-38b)

5 constituting the continuous upright.

10. Frame according to any one of Claims 1 to 9, characterised
in that the lateral uprights each consist of at least one thin
metallic strip (10, 20, 30) folded so as to form a tube with a

10 cross-section in the shape of a gquadrilateral.

11. Frame according to any one of Claims 1 to 10,
characterised in that the end uprights (2a, 2b; 32a, 32b) are
formed by a thin metallic strip folded in the form of a hollow

15 beam with a triangular cross-section.

12. Frame according to Claim 11, characterised in that the end
uprights in the form of beams with a triangular cross-section
have a rim (5’a, 5’b) for fixing the shadow mask consisting of

20 part of the second wall (5a, 5b; 35a, 35b) of the end upright
(2a, 2b; 32a, 32b) folded towards the inside of the frame.

13. Frame according to either one of Claims 11 and 12,
characterised in that the end uprights (2a, 2b; 32a, 32b) each

25 have at least one opening (15, 15’) passing through a first
wall (4a) of the end upright (2a, 2b) in the reference plane of
the frame, in an arrangement adjacent to a second wall (5a, Sb)
substantially perpendicular to the first, in order to provide
the passage of a fitted joining portion of a lateral upright

30 (3a, 3b) of the frame (1).

14. Frame according to either one of Claims 11 and 12,

characterised in that each of the end uprights (2a, 2b) has, in
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a longitudinal end part, a passage opening (21) for an end part

of a lateral upright (3a, 3b) of the frame (1) and an opening

(25) passing through a first wall (4a) of the end upright (2a)

in the reference plane of the frame (1), in an area situated at

5 a distance from the longitudinal end of the end upright (2a,

2b) .

15. Frame according to either one of Claims 13 and 14,
characterised in that the first wall (4a, 4b) of the end

10 uprights has at least one fixing lug (16, 17) along at least
one of the edges of the opening (15, 15’, 25) produced when the
opening is cut out (15), by folding part of the first wall (4a,
4b) of the end upright (2a, 2b).

15 16. Frame according to any one of Claims 1 to 15,
characterised in that the lateral edges (3a, 3b) of the frame
(1) consist of a metallic strip (30) having a central part (26)
made from a first alloy and lateral parts with a longitudinal
direction (27a, 27’a) made from a second alloy having a

20 coefficient of expansion substantially different from that of
the first alloy, the metallic strip (30) being folded so as to
produce the lateral upright (32) of the frame, so that the
lateral parts (27a, 27'a) of the strip (30) overlap and are
fixed to each other in order to constitute a face of the

25 lateral upright of tubular shape with a cross-section in the

form of a quadrilateral.

17, Frame according to any one of Claims 1 to 15,
characterised in that each of the lateral uprights (3a, 3b) of
30 the frame (1) has at least one wall made from a first material
against an internal surface of which, that is to say a surface
internal to the lateral upright (3a, 3b), there is fixed an

element made from a second material having a coefficient of
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18. Frame according to any one of Claims 1 to 17,

5 characterised in that a blade made from a second material
having a coefficient of thermal expansion different from the
coefficient of thermal expansion of a first material
constituting a wall of at least one of a lateral upright (33a,
33b) and an extension (7a, 37a, 37b, 3Ba, 38b) of a lateral

10 upright is attached and fixed plane to plane, on an internal
surface of a face perpendicular to the reference plane of the
frame of each of the lateral uprights (33a, 33b), or of each of
the extensions of the lateral uprights or both each of the
lateral uprights (33a; 33b) and each of the extensions (373,

15 38’a, 37'b, 38'b) so that, when the frame heats up, the lateral
uprights deform by flexion in order to present a concavity
directed towards the inside of the frame and the extensions
deform so as to present in pairs a concavity directed towards
the outside of the frame and provide a bringing together of the

20 end uprights.

19, Frame according te any one of Claims 1 to 18,
characterised in that the joining portions (7’a) of the lateral
uprights (3a, 3b) are fixed against the second wall (5a, 5b} of
25 the end uprights, by one of the following methods: riveting,
clinching, snapping on, screwing, adhesive bonding, welding or

brazing.

20. Frame according to any one of Claims 1 to 19,
30 characterised in that it is formed from at least one of the

following materials:
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iron-nickel type,
- structural-hardening alleys, of the type hardening by

5 precipitation, hardening by phase transformation (martensitic,

spinodal decomposition),
- alloys with a high elastic limit,

10 - bimetallic strips manufactured by means of two or more strips
of different alloys, welded edge to edge, for the purpose of

combining the physical properties of each of the alloys,

- manganese steels, cold rolled.

15
2l1. Frame according to any one of Claims 1 to 19,
characterised in that it is produced from steel with a high
elastic limit.

20 22. Frame according to any one of Claims 1 to 21,
characterised in that the end uprights are formed from one of
the following elements: hollow beam with a triangular cross-
section produced by folding and welding a thin metallic strip,
a profiled section with a triangular cross—section, or an L-

25 shaped angled steel.

23. Frame according to any one of Claims 1 to 22,
characterised in that the lateral uprights (2, 3a, 3b) of the
frame (1) consist of one of the following elements: a tube with

30 a cross-section in the shape of a quadrilateral obtained by

folding a thin metallic strip, a hollow profiled section with a

closed cross-section in the shape of a quadrilateral.
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5 longitudinal direction of the uprights and along the entire

periphery of the frame (1).

25. Method of manufacturing a frame according to any one of
Claims 1 to 24, characterised in that thexe are produced, by
10 cropping and folding a thin metallic strip (10, 20, 30), the
end uprights (2a, 2b; 32a, 32b) each having twoc openings (15,
15’) passing through the first wall (4a, 4b; 34a, 34b) of the
end upright (2a, 2b; 32a, 32b), which is produced by cropping
and folding the lateral uprights (3a, 3b: 33a, 33b) each having
15 at least one end part (7a, 37a, 37b, 38a, 38b) having a joining
portion (7’a; 37’a, 37'b, 38’a, 38’b), in that the joining
portions (7’'a; 37’a, 37'b, 38’a, 38'b) of each of the end parts
of the lateral uprights (3a, 3b; 33a, 33b) are engaged in an
opening passing through the first wall of an end upright, so as
20 to fit the end parts of the lateral uprights (3a, 3b; 33a, 33b)
in the uprights and to place one lateral face of the joining
portion (77a; 37’a, 37'b, 38’a, 38’b) of the end parts of the
lateral uprights (3a, 3b; 33a, 33b) in plane on plane contact
with an internal face of a second wall of an end upright (2a,
25 2b; 32a, 32b) and in that the joining portion is fixed in plane
on plane contact against the second wall {5a, 5b; 3%a, 35b) of

the corresponding end upright.

26. Methad according to Claim 25, characterised in that the

30 joining portion of the end parts of the lateral uprights (3a,
3b) is fixed on the second wall (5a, Sb) of an end upright (2a,
2b) by one of the following methods: riveting, clinching,

snapping on, screwing, adhesive bonding, welding or brazing.
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27. Method according to any one of Claims 25 and 26,
characterised in that, after folding the thin metallic strip,
to produce the end uprights (2a, 2b) and the lateral uprights
(3a, 3b) of the frame, parts of the thin metallic sheet
overlapping the end uprights (2a, 2b) and the lateral uprights
(3a, 3b) are welded, by transparency laser beam, and in that
the fixing of the joining portions of the lateral uprights to
the second walls (5a, 5b) of the end uprights is effected by

transparency laser welding.

28. Method according to any one of Claims 25 to 27,
characterised in that each of the end uprights (2a, 2b) is
produced, by folding a thin metallic strip, in the form of a
hollow beam with a triangular cross-section comprising the
first wall (4a), the second wall (5a) and a third wall (%a)
inclined with respect to the first and second walls (4a, 5a)
and in that an external edge of the second wall (4a) is folded
above an external edge of the third wall, in order to produce a
join by snapping on the second wall (4a) and the third wall

(9a) and the closure of the end upright (2a, 2b).

29, Method according to any one of Claims 25 to 28,
characterised in that, prior to the folding of the thin
metallic strip, for producing the lateral uprights (3a, 3b),
there are fixed, plane on plane, for example by welding, on
certain parts of the thin metallic strip (10, 20, 30) intended
to constitute, after folding, internal surfaces of the wall of

the lateral uprights, thin strips made from an alloy having a
coefficient of thermal expansion different from the coefficient

of thermal expansion of the thin metallic strip.



