; =>e3e0Jy- vvwx8xx6xTJy! % ~aam~~s~ | ~~A10~6rm Al R BLOW NOZZLE FOR CLEANI NG
ENCLOSED SPACES Field of the Invention The present inventio air
bl ow nozzl es and net hods of renoving 5 particulate nmateri al mmmmmmm)
encl osures, and especially although not exclusively for dust reqgoval m
the inside of a cathode ray tube bulb. Back~~round to the InventiOn During
t he production of cathode ray tubes (CRT), it is inportant t 0
bulb or glass enclosure is properly cleankd of dust or partigm@mm@mmmﬂ
prior to gas evacuation and insertion of the electron gun. Thi

necessary as dust particles present in CRT can cause arcing of t%*ectron
gun, and hence either rejection of the produced CRT or its early failure.
Dust particles ari #dRiBLOWNOZZIBFORCELEANING ENCLOSEDRSPACES the inside
of 15 the screen, particles present in the aperture grill fromfabrication
(e.g. welding), handling prior to evacuation and insertion, and particles
caused by gl ass sol dering process of the screen to the funnel part of the
CRT bulb using Frit glass Conventionally these dust particles are extracted
on the produgjsidof thednWeéntiBni Nserting air hoses having nozzl es which bl ow
air into the CRT bulb.” The arr dislodges the dust particles and it is hoped
that the air _flow out of the CRT bulb will also carry out the disl odged
particles. [|tThespiesgot invention relates tedimblow nazzles andr methafissef pemevioges

have. concant PAMSHER HAfrl TRt BAFRshE Britedberthib indilerther Piy0eg"! °

seconds) and fdv dustremioral frorvw thatisid® ofl 8 cathode ray tube bulb.

Background to the Invention

During the production of cathode ray tubes (CRT), it is important that the CRT

10  bulb or glass enclosure is properly cleaned of dust or particulate matter prior
to gas evacuation and insertion of the electron gun. This is necessary as dust
particles present in CRT can cause arcing of the electron gun, and hence
either rejection of the produced CRT or its early failure.

Dust particles arise in newly formed CRT bulbs due to coating of the inside of

15 the screen, particles present in the aperture grill from fabrication (e.g.
welding), handling prior to evacuation and insertion, and particles caused by
glass soldering process of the screen to the funnel part of the CRT bulb using
Frit glass.

Conventionally these dust particles are extracted on the production line by
20 inserting air hoses having nozzles which blow air into the CRT bulb. The air
dislodges the dust particles and it is hoped that the air flow out of the CRT
bulb will also carry out the dislodged particles. It is important to both
maximise the number of dust particles removed and minimise the time taken
to do this. Prior art air blow nozzles have concentrated on higher pounding
25 forces on the CRT (eg for 0-10 seconds) and higher air flow rate (0-18



2 seconds) to dislodge and renove respectively the dust particles. However
this approach has nmet with only limted success in efficiently renoving
dust particles. Summay of the Invention 5 It is an object of the present
invention to provide an inproved or at |east alternative air bl ow nethod
and apparatus for renoving particulate material fromenclosures. A first
aspect of the invention proposes in general terns that a suction force is
created about an opening of an enclosured nto which an airflowis

i ntroduced. 10 This suction force which helps the airflow back out of the
encl osure and in doing so aids reri~oval of particulate material from

i nside the enclosure. This suction force is created by forcing a second

airflow out gécdriths)apedisadgehand rémBse rasp@itively tRf Hast pakticlis Hfvever
(preferably narrow) opening to create the suction. 15 Specifically, the

first aspect this appEoach, Bas inoet Wit podie imitedesucsassin effiaienthyrermeving dust e
mat eri al fro%ﬂgle%ncl osure, conprising forcing a first air flowinto said
encl osure, a orcing a second air flow out of said enclosure, the second
air flow causing a suction effect which encourages evacuation of at |east a
part of sai dSummaraof thé nverftiiod n t he case where the enclosure is a CRT
bul b, the second air flow should be generated about the neck or funnel of
the CRT bul b, ,t.o maxim se the suction effect. Wilst the enclgsure

pr ef er abl hgs'so"flﬂ‘fbéeéi ‘?fgﬁ@ B%Qrﬁngdqveéﬁ'epo@upw'iﬁﬁﬁ‘ FoproNed Ypehieast may
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especially i ?&?@ghg?%éggmggét{l?gnal g%%?ﬁa% F}cg? a sh'gg ‘t%%ntlac é‘t% m?“?%” st
this met hod fremperglesunesy for renovi ng dust or other particular materi al
froman enclosure, the nmethod nay al so be used to renbve non-particul ate

enctosur e, - andteL el A tndinybifofbicHdsed 1938nERTRARS (B ad BbA Torepiig, 5
In addition tedEd aboubhhepening ofsan eaclesdfe into dhidh an exflowssisedicedcoul d

al so have the above, rre{qt;;gd a,gl i eﬂ&A se,\(’:\_j%ld aspect of the invention.
proposes’q n dBisesyglionsiarge ¢ hems; theaiffiew back R sofatheyenglasureoane in s

i ntroduced i ny : | [Wellp i | :
|t roduced.  GRNGR, BRRDICHR] SFbefdlap e ) Foff g the ehblgRtig rnis
encl osur e ansudtiondfairee) is oremiteld by fomired acseqoadtaidiomaoet abther opénihg avhicinsi de
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suction.

15  Specifically, the first aspect of the invention proposes a method of removing
particulate material from an enclosure, comprising forcing a first air flow into
said enclosure, and forcing a second air flow out of said enclosure, the
second air flow causing a suction effect which encourages evacuation of at
least a part of said first air flow.

20 In the case where the enclosure is a CRT bulb, the second air flow should be
generated about the neck or funnel of the CRT bulb to maximise the suction

effect.

Whilst the enclosure preferably has only a single opening, enclosures with
further openings may also have particulate material removed using the above

25 method, especially if the or each additional opening has a short neck.



renoving particulate material froman encl osure, and conprises a nozzle for
connection to ark air tube, the nozzle having an orifice at its distal end
for 15 directing a first air flowin a forward direction, and a second
orifice at a proximal end for directing a second air flowin a rearward
direction. The nozzle is attached to the air tube and placed in an entrance
to the enclosure such that the forward airflow flows into the encl osure and
the rearward airflow flows away fromthe 3&ncl osure. The rearward airfl ow
creates 20 a suction force about the entrance to the encl osure which cause
a Venturi effect suction force which helps increase the air flow out of the
encl osure, and therefore the renoval of particulate material fromthe

encl osure. TgniRe#%S neMibdls prereably $6r Fémcnngqhﬁgt Bhswgf e Lﬂ‘érrma@éﬂ‘?]althe

first airflow being produced by a second nozzle or ot vi ce, perhaps
i ntroduced i fiom anznoesisedthepmethegd may alsodre Usedirte refMoveeian-patticalaiezz| e

may only co L.se an orifli oxi.npl end for directing an air flowin
a rearward gﬁ%@ﬁ?'iﬁ‘t’.(:ﬂ é%ﬁ’%p?hres{:ﬁﬁee%'/ﬁn@?%g?ﬁém@}?&%wrftéomgﬂ’he SBH: b,
the nozzl e shadlrdplBEingAE@itR @nbfifdrdrist that BetHe first bisg! of the CRT bulb in
order to maxim se the suction effect. In a further aspect the invention

provi des an apparatus for _renoving 5 particulate material from an

encl osur @ altagditignitei G Tah ather gaslepuiasosHGiean Pulk Paersede vessealsrequld
first ai rfloﬁs.gma’i‘/eftﬂé‘%o%%@?\tﬁﬁi it§t o the space, and a second airflow

In a rearwar irection out o e space. Brief Description of the Draw ngs
10 Preferred enbodi nents of the invention will now be described with
ref erence t oAt decdnsl hepeetgoidtheninvgntiob\proapgses ireganpral terhy thatl anhoiaet

| ntendi ng tOwlﬁ‘i:"chI E%éeisng’sdcﬁom&:c% is introduced into an opening of an enclosure
into which an airflow is introduced. This suction force helps the airflow back
10  out of the enclosure and in doing so aids removal of particulate material from

inside the enclosure.

Specifically, a second aspect of the invention proposes an apparatus for
removing particulate material from an enclosure, and comprises a nozzle for
connection to an air tube, the nozzle having an orifice at its distal end for

15 directing a first air flow in a forward direction, and a second orifice at a
proximal end for directing a second air flow in a rearward direction.

The nozzle is attached to the air tube and placed in an entrance to the
enclosure such that the forward airflow flows into the enclosure and the
rearward airflow flows away from the enclosure. The rearward airflow creates

20 a suction force about the entrance to the enclosure which cause a Venturi-
effect suction force which helps increase the air flow out of the enclosure, and
therefore the removal of particulate material from the enclosure.

The nozzle may be used just to provide the second airflow, the first airflow
being produced by a second nozzle or other device, perhaps introduced into a

25 second opening in the enclosure. Therefore the nozzle may only comprise an
orifice at a proximal end for directing an air flow in a rearward direction.



Figure 1 shows a prior art nethod of cleaning a cathode ray tube bul b;
Figure 2 shows a nethod of cleaning a CRT bulb according to an enbodi nent
15 of the invention; Figures 3a, 3b and 3c show respectively section, top
and bottom views of a nozzle apparatus according to an enbodi nent of the
invention; and Figures 4a and 4b show respectively graphs of air exchange
efficiency and duct renoval. 20 Detail ed Description of the Enbodi nents
Figure 1 shows a prior art dust renoval rfethod using dust pounding and air
exchange. An air tube 1 and nozzle 2 are introduced into a cathode ray tube
bulb 3 via the bulb's funnel or neck 3a. Air is punped into the air tube 1
5 creating an airflow A out of the distal end of the nozzle 2 into the main

body of the ERhduade WhefdtherbhélbsiurelisRPTRIShab, thes hega8 Shaurf beabidted es

and carries them along, hopefully out of the funnel 3a. It can be seen that
vortices ar einsideathal ngrk 1arfunpel @RthebGRI Bulbhincarder tagnaximisesthe stiction of
dust particlgﬁ o A detailed side and top view of a prior art nozzle 2 is
shown in detail A of figure 1. Figure 2 illustrates a nethod of dust
removal according to an enbodi nent of the present invention. A nozzle 20 is
attached to trhea afurtheosasgeaththeh ingentivvepredidest ant hppératuee| foBarephowvin

bulb 3. In additipn he forward airflow 10 A fromthe distal end of the

to | .
nozzle 20 aPRRIGH ?dngierr{ql JIPB 8P SRCIPSWE AN FPBRISING 8Rdalf Jenrratien z| e
20. The rear f : i v i
i ect of ¢ nieane}RNGOAIRNAIGS TRt & Joffr8 HRZHoR it Mhelnce,
sucti on for cantial gecondaairflom inteheeamvard divectionf outrofthe bpace.he mai n body of

the CRT bulb 3. This assists renoval of the dust carried by the

Brief Description of the Drawings

10  Preferred embodiments of the invention will now be described with reference
to the following drawings, by way of example only and without intending to be
limiting, in which:

Figure 1 shows a prior art method of cleaning a cathode ray tube bulb;

Figure 2 shows a method of cleaning a CRT bulb according to an embodiment
15  of the invention;

Figures 3a, 3b and 3c show respectively section, top and bottom views of a

nozzle apparatus according to an embodiment of the invention; and

Figures 4a and 4b show respectively graphs of air exchange efficiency and

duct removal.

20

Detailed Description of the Embodiments

Figure 1 shows a prior art dust removal method using dust pounding and air
exchange. An air tube 1 and nozzle 2 are introduced into a cathode ray tube
bulb 3 via the bulb’s funnel or neck 3a. Air is pumped into the air tube 1



15 forward air flow A) including reducing vortices and increasing the

magni tude of the airflow out. The airtlowin is preferably hamered to

assi st dislodging of particles. Preferably the nozzle is held at 50-80 nm
fromthe neck funnel core joint. Figures 3a, 3b and 3c show respectively
section, top and bottom views of the 20 nozzle 20. The nozzle 20 conprises
forward air floworifices 21 in the top of the nozzle 20 to allow a first
airflow Ainto the CRT bulb 3, and rearwdrd air flow orifices 22 to allow a
second airflow B back out of the bulb along the funnel 3a. The air flow
tube coupling orifice 23 is also shown. Preferably, the rearward air flow
orifices 22 are half the dianeter of the 25 forward air flow orifices 21.
In an al ter“éﬁéaﬁﬁg%ﬂéﬁﬂ%ﬂﬁrﬁutt&@h% ARt c?frthfa'n%%ile@)htc?%é‘ iﬁ%oagotfhat
they do not necesSarily direct airflow parall to the air .

Because of i ther @RJebulbid.f Theyaifiowoh mhadSmanoms dbstrpartides @ndecatries t urn

the CRT bul b,u encou e dus vaI as IS ces in sone
prior art neE'}?DS?Jé nﬂ*lﬁ‘%?i@b’l Ot @W%W‘HS ﬁﬁpebe PSW&@%EVO@ %é‘lr?l e
and ef fi ci engreaB@Rhvith#StherCRTEIUS WifiEh hﬁf&éY'tﬁéJeﬁ'l‘r'éétlthS* dUsPphrtiefed.i cul ate
S material froma CRT bulb 3. Referring to figures 4a and 4b, it can be
seen that_the enbodi ment provides inprovements in air exchange efficiency
and dust ¥ enBvegtaed siqa aafi tQPtVlﬁ‘dz&lp agrior arhapzzied i shepwneRctetad A of
efficiency ifgqjfac{eased from13%to 18% a 39%inprovement. It can be seen
that the vol u%e exchanged is nmuch greater 10 earlier on in cleaning, hence
dust is extracted earlier during use of the nethod of this enbodi nent.
There is al sBiga:r@Q%lUsimteseammthdmoﬂdast neamaalacc@eﬁx@tnanfemb@dmm«e:ased

ffici I LLth [
educed. i BEPIORET (aieTiERy A BRGS0 1 sUeRe (BanS aif Gasedl WGD iSuse

the nozzle ZQSb&eatlﬁ@cﬂﬁ@%hﬁe@% af b d:mebulb QnQn'a%dﬁﬁﬁﬂtotanebl’oﬁﬁéro\?\?‘l 3‘?\/' nto

the CRT bulb 3, whilst at the sane tine creating a back- bl ast
creat es ) veAtfiom thief distal anek pbthennbzle sk ia rearwiard @tr&lDWnBeﬂme frms tthe

exchange anohifar i ofhettitaé'28: Fnsieailaid R 8.8t s SEfilnies’ '
anount for 2badéed byhtheRVestufiagfedteshtras Rirfp@dB WhRinetHeo dbAstfitted ﬁmnel
provi des inproved dust renoval ther eb redum ng the rejection rate of

finish t ubessaaﬁ.e Badudhisgsuationyforeg hglnssdraw, oyfighe alinflaw Ay diorm withir dhe
mat eri al fe PBQ% %ﬁ@@hﬁpgfb §0brh §ts r oR/SfTBf"h'égdL?E?%agﬁéd p}qftné” an
repla t
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particles. Preferably the nozzle is held at 50-80 mm from the neck funnel core
joint.

Figures 3a, 3b and 3¢ show respectively section, top and bottom views of the
20 nozzle 20. The nozzle 20 comprises forward air flow orifices 21 in the top of
the nozzle 20 to allow a first airflow A into the CRT bulb 3, and rearward air
flow orifices 22 to allow a second airflow B back out of the bulb along the

funnel 3a. The air flow tube coupling orifice 23 is also shown.

Preferably, the rearward air flow orifices 22 are half the diameter of the

25 forward air flow orifices 21. In an alternative arrangement the rearward orifices
may be angled so that they do not necessarily direct airflow parallel to the air
tube.



7 The present invention has been described with respect to a preferred
enbodi nent thereof. Alterations and nodifications as would be obvious to
those skilled in the art are intended to be incorporated within the scope
hereof. 5 8 CLAIMS 1. A nethod of renoving particulate material from an
encl osure, conprising forcing a first air flowinto said enclosure, and
forcing a second air 5 flow out of said enclosure, the second air flow
causing a suction effect which encourage$ evacuation of at |east a part of
said first air flow. 2. A nethod as clainmed in claim 1, wherein the first
and second airflow are generated about an opening to said enclosure. 3. A
method as clainmed in claim1 or 2, wherein the first and second 10 airfl ow

are gener at edevhist Bf itcfadbeal aiffewbitdofhe TRGTEIBh, Heerdds hosddP o fifn the A
method as clained in any preceding claim wherein the encl osed space is a

cat hode ray €RJebulhl upsigerdawer o encavsage dust EBTHO¥Ic 8ads Meceseatydnsome

generated w fhi | on m . a Y I n
any precedi nén%'r%'?nmﬁé{\aﬁg%eﬁﬁé% el rg{ﬁpgrﬁg% asggnoﬁaﬁféw&?%mge%?g'eg&g%uced
by a nozzle éffieringdagdaratusamnapamithad tfor t fetnaving odusteand. other apadicalats f or
removing particulate material froman enclosure, and conprises a nozzle for
connecti t atgrialiffom adeRTtwdd Aozzl e having an orifice at its distal end
for directing a first air flowin a forward direction, and a second 20

ot ves o, OIGMTIE B 88 A F5LR Bin DG AN b bl b
t ube coupi edi'rmproyamm&)zhzlair exalngaileficiengy .andAdust Atmovall ovéd PrioBYdrt] S;
nozzles. In particular air exchange efficiency is increased from 13% to 18%, a
39% improvement. It can be seen that the volume exchanged is much greater
10  earlier on in cleaning, hence dust is extracted earlier during use of the method
of this embodiment. There is also a 42% improvement in dust removal.
Because of the increased efficiency of cleaning using the nozzle 20, the time
of cleaning can be reduced. This allows CRT bulb production speed to be

increased.

15 In use, the nozzle 20 is attached to an air hose 1 and is used to blast air A
into the CRT bulb 3, whilst at the same time creating a back-blast B which
creates a venturi effect suction which assists air exchange and dust removal.
In tests carried out on production lines, a 39% increase in air exchange
amount for 21 inch CRT’s, and a 44% increase in air exchange amount for 25

20 inch CRT’s have been achieved. The embodiment also provides improved
dust removal thereby reducing the rejection rate of finish tubes and reducing

early failures.

In addition to particulate material removal, the embodiment could also for
removing one gas within an enclosure and replacing it with another, for

25 example removing the normal nitrogen-oxygen atmosphere from a glass flask
and replacing it with an inert gas. In this example different gases may be used
in the forward and rearward airflows.
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comprising forcing a first air flow into said enclosure, and forcing a second air

5 flow out of said enclosure, the second air flow causing a suction effect which

encourages evacuation of at least a part of said first air flow.

2. A method as claimed in claim 1, wherein the first and second airflow

are generated about an opening to said enclosure.

3. A method as claimed in claim 1 or 2, wherein the first and second

10 airflow are generated within a funnel forming an opening to said enclosure.

4, A method as claimed in any preceding claim, wherein the enclosed
space is a cathode ray tube bulb and wherein the first and second airflow are
generated within a funnel portion of the bulb.

5. A method as claimed in any preceding claim, wherein the first and
15 second airflows are produced by a nozzle located about an opening to the

enclosure.

6. An apparatus for removing particulate material from an enclosure, and
comprises a nozzle for connection to an air tube, the nozzle having an orifice
at its distal end for directing a first air flow in a forward direction, and a second

20 orifice at a proximal end for directing a second air flow in a rearward direction.

7. An apparatus as claimed in claim 6 further comprising an air tube

coupled to said nozzle.



