APPARATUS FOR AND METHOD O: COLLECTI NG USED"-“’”"U, =
CATHODE. RAY " TUBES BACKGROUND OF THE | NVENTI ON
The present invention relates to apparatus for and nethod of collecting
used cat hode-ray tubes (CRTs), and nore particularly to apparatus for and
nmet hod of collecting used CRTs in whith CRTs housed in waste CRT devices
are easily inexpensively scrapped by a sinple apparatus, and hence natural
" resources can be recyAPRARATUS FOR AND MEFEOD|I OF CODLECTENGof nat ural
resources and environmental disruption have received a remarkable -
attention again, and resear dIERD CHTHOPEyRAYNGUBESd products have been nade
in a variety of industrial fields. CRT devices are one of 'such wused
products to be recycl ed. FIG 1 of the acconpanying drawings is

a perspecti .Ve BACKGROUND OF THE INVENTION

The present invention relates to apparatus for and
method of collecting used cathode-ray tubes (CRTs), and more
particularly to apparatus for and method of collecting used CRTs
in which CRTs housed in waste CRT devices are easily
inexpensively scrapped by a simple apparatus, and hence natural
resources can be fecycléd.

Reqently,-recycling-of natural resources and
environmental disruption have reéeived.a remarkable attention
again, and researches for recycling used products have been made
in a variety 6f industrial fields. CRT devices are one of such
used products to be recycled. |

FIG. 1 of the accompanying drawings is a perspective
view illustrative of a CRT unit, and FIG. 2 is a perspective
view illustrating a manner in which the CRT unit is housed in a
CRT device.

In a CRT device, generally denoﬁed'at'reference
numeral 1 in FIGS. 1 and 2, a CRT 2 is attached to the CRT
‘device 1 by engaging brackets 3.attachéd to the CRT 2 to
attachment bosses 5 of a device housing (cabinet) 4 with
attachment screws 6.

The CRT 2 has an electron gun portion 7 and a
deflection yoke po;tion 8 attached ﬁp its back side as it is

seen from the outside. The CRT 2 itself comprises a panel
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viewill ustrative of a CRT unit, and FIG 2 is a perspective view,
illustrating a manner in which the CRT unit is housed in a CRT device.
"In a CRT device, generally denoted at reference nuneral 1 in FIGS. 1 and
2, a CRT 2 is attached to the CRT devi,ce 1 by engaging brackets 3 attached
to the CRT 2 to attachnent bosses 5 of a device housi ng (cabinet) 4 with
attachnment screws 6. The CRT 2 has an electron gun portion 7 and
a defl eporariopoR® podtaofudnal tpmteibn dli whibhchrei flasheneéd tegesken from
the outside. The CRT 2 itself conprises a panel
2 porti &y weldiagaofuantripgtasmh (spldexch ass)f-asb@n@@t%og@h@ﬁilolby
wel ding of a frit glass (solder glass). An anti-explosion band 12 is
at t ached bgad; A #ﬁoﬁFt§GF¢@cE°d#hQfﬁ?ﬁ&%ﬂ?ﬂrﬁéFﬁl ef the papel PRFEIOR the

O 2 4R Ratnar o &

e CRT 2 itself is made of glass, and
considered as a product suitable for being recycled relatively
easily. Therefore, various researches for the CRT 2 and the CRT
device 1 ere now being mede in order to efficiently recycle the
glass of the CRT 2 used in the CRT device 1.

However, CRT devices 1 of various shapes and types are
now commercially available on the market, which becomes a
bottleneck in collecting the CRT 2 from the CRT device 1.

It is therefore requested that the CRTs 2 can automatically
stably be disjoined from the CRT devices 1 of various shapes and
types on the same scrap work line highly-efficiently.

In the CRT 2, a constituent of glass in the panel
po;tion 10 has to be limited more strictly than that of glass in
the funnel portion 11 because an image is displayed on the panel
portion 10. The glass of the funnel porfion 11, for example,
generally contains a lead in order to improve X-ray absorption
property thereof. However, the amount of a lead contained in
the glass of the panel portion 10 is strictly limited because if
the glass of the panel portion 10 were cogtaining a lead in
excess of a predetermined amount, a browning would occur.
Therefore,_when collected CRTs (waste CRTs) are recycled, the
waste CRT has to be separated into the panel portion 10 and the
funnel portlon 11 and then recycled.

SUMMARY OF THE INVENTION



consi dered as a product suitable for being recycled'relatively easily.
Therefore, various researches for the CRT 2 and the CRT device 1 are now
being made in order to efficiently recycle the glass of the CRT 2 used in
t he CRT device 1. However , ~devices 1 of 'various shapes and
types are now commercially available on the market, which becones a
bottl eneck in collecting the CRT 2 fromthe CRT device 1. It is therefore
request ed that theIGRTie® ofintheitafotessaild ywspecdhl ithdsdagj objedtfobHm t he
CRT devices 1 of various shapes and types on the same scrap work |line
hi ghl y- etheé cpe@sénpt invention tq jprdvdderan2appatahysi fornanefmefihed af t he
panel portion 10 has to_be linmted nore strictly than that of glass in
t he funn@Plhefting ausrd gatdhodeiraydube §rom aydstn ¢akhgdemray gaieg on
10. The gl ass of_ the, funnel portion 11, for exanple generally contains a
| ead in CPUEFeIWRERRIRR SAthRAeNIAN faben Capr Bﬁe‘??%ri?ﬁ edof roMFAASte t he
amount of ah$ ad contﬁéngg in gpe gl ass_of the aanel orfion 10 is
strict| yCRFRPESTTBECHIRR F9ViTH Yy 2a 84mpie REPRLABYS ;872 +0h 10 were
cont ai ni pge ok 8aSvERy SXEHelns dHiEISI°LILB5.20°80h vE RKEIAY. voul d
According to an aspect of the present invention, there
is provided an apparatus for collecting a waste cathode-ray tube
which is comprised of a conveyor having a moving pallet for
detachably holding a panel portion of the cathode-ray tube and
sequentially moving the moving pallet to a predetermined
position, a means for scrapping the cathode-ray tube device held
on the moving pallet to separate a device housing from the
cathode-ray tube device while leaving only the cathode-ray tube,
and a conveying means for conveying the separated device |
housing.
In the above apparatus for collecting a used cathode-
ray tube, preferably, the separated cathode-ray tube is
separated into a panel portion and a funnel portion, and they
are conveyed to different positions, at which they are recycled,
respectively. |
According to another aspect of the present invention,
there is provided a method of collecting a used cathode-ray tube
which is comprised of the steps of detachably placing a panel
portion of a cathode-ray tube on a moving pallet guided and

moved by a conveyor to a predetermined position and attaching

the cathode-ray tube device to the moving pallet, leaving only
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"Therefore, when collected CRTs (waste CRTs) are recycled, the waste CRT
has:to be separated into the panel portion 10 and the funnel portion 11
and then-recycl ed. SUMVARY OF THE | NVENTI ON

3 - In view of the aforesaid aspect, it is an object of the
present invention to provi de an ﬁpparatus for and net hod of
collecting a used cathode-ray tube from a waste cat hode-ray tube

devi ce whpieeicAthodalhagetabg bybhscrappimy and cemesing the ¢avhodewnsye

cat hode-ray tube device by a sinple apparatus easily. 5 The

i nvent i oRubeNdeviceanhidenl aheacomphicn ushdtortheochsbiodegrayusube is

cat hode-ray tube and a collecting nethod, is set out in the appended

cl ai ns. attached to thEanhengpp@lbﬁtm;&nﬂ'qgﬂlpé@ﬂmﬂgtéeugéﬂhégﬁhSGE ray
tube, preferably, the separated cathode-ray tube is separated into a
panel porttuben and a funnel portion, and they are conveyed to

different positions, at which theX are 10 cy g
In the above collecting methociE pre erably, the

separated cathode-ray tube obtained when the cathode-ray tube
device is scrapped and removed is separated into a panel portion
‘and a funnel portion, and they are conveyed to different
pbsitions, at which they are recycled, respectively.

According to a further aspect of the present
invention, thefe is provided an apparatus for collecting a used
cathode-ray tube which is comprised of a convejor having a -
moving pallet with a holding portion for detachably holding a
panel portion'of the cathode-ray tube and sequeﬁtially moving
the moving pallet to a'predetermined position, and a means for
moving the holding portion to a position matched to a size of
the cathode-ray tube.

According to su¢h én arrangemeht, the waste cathode-
ray tube device is sequentially moved by the moving pallet,
guided by the conveyor, to a prédetermined position in such a
state that a front face of the cathode-ray tube is maintained.
At the position in which the waste cathode-ray tube device is
conveyed, the waste cathodé-ray tube device can be scrapped -
under the condition that it is resting on the moving pallet.

BRIEF DESéRIPTION OF THE DRAWINGS |

FIG. 1 is a perspective view of a cathode—fay tube

{CRT);

Sheet Has Been Repl




4 . In the collecting nethod, preferably, the separated
cat hode-ray tube * obt ai ned when the cathode-ray tube device is
scrapped and renoved is separated into a panel portion and a funnel
portion, and they are conveyed to 5 different positions, at which they
are recycled, respectively. 5 Preferably the waste cathode-ray
t ube device is sequentially noved by t he noving pallet, guided by
the conveyor, to aFp6ed2tis$ niperspedtiiven vigewsgdéhustrating atmarnenat a
front face of the cathode-ray tube is maintained. At the position in
whi ch t hehaksthe cGRAobR-hased | id @eGRTAL¥1EBhveyed, the waste cat hode-ray
t ube device can be scrapped under the condition that it is resting on the
nmovi ng 10 pal | eFIG- 3 1s a process chart SROFENGERERFEIFER ERT THE

A RS 110t s el S S REC ottt P
processes for  col FEBei AotBeeP alraria didurs rag inge oRe SEROoF OBt P e,
col | oot | WgabaPath et 'd COTI iy WBBARKRL: P U PP st at i ng the
layout of the FIG. 5 is a plan view illustrating the layout of the

lower stage of the collecting apparatus; .

FIG. 6 is a perspective view illustrating a main
portion of a moving pallet in the collecting apparatus according
to the present invention; and

FIG. 7 is a perspective view illustrating a main
portion of che collecting apparatus according to-the preéent
invention, i.e., a pallet housing and a vacuum adsorption unit
movement mechanism.

DETAILED DESICRIPTION OF THE PREFERRED EMBODIMENT

Apparatus for and method of collecting used CRTs
according to the present invention will be described in detail
below With reference to the drawings.

FIG. 3 is a chart showing CRT collection processes
according to the present lnvention. FIGS. 4 and 5 crc plan
views illustrating the layouts of the ccllecting apparatus
according co the present invention. More specifically, FIG. 4
shows the layout of the upper stage of the collecting apparatus,
and FIG. 5 shows the layout of the lower stage of the collecting

apparatus. In the collecting apparatus according to the present

invention, its component, which directly contributes to the



| over stage of the collecting appar at us; FIG 6 is a perspective

viewillustrating a main portion of a noving pallet in the collecting
apparatus according to the present invention; and _ - FIG 7 is a
perspective view illustrating a main pgrtion of the collecting apparatus
according to the present invention, i.8., a pallet housing and a vacuum
adsorption unit novenent mechani sm DETAI LED DESCRI PTI ON OF THE
PREFERREPEMEESS MENHisjoining thepFRIafuemf the (PRI rdavhioze ofisc dlilsprisesy used
CRTs according to the present invention will be described in detail bel ow.

with ref PRrieke tHlaare aff denypper stage, ang|its Tampopeitar twhsidwi ng CRT
col l ection processes according _to the gresent I nvention. FIGS. 4 and 5

are pl an PXPCERSeS VRSt matenieds st badibeer dizjeinedemihe anper

according_to the, nfsent i pvention. Mre specifically, FIG 4 ~shows the
r

layout ofSt¥#u ARRRRED PN k&S SLPREL Ph“BRPWRTLSTA%8 FIG 5 shows

e ey ohn o BV, g 5, “BhGBhy "E1aB8ERL8. end b Fooring
apparatus according to the present invention comprises a
preliminary process Sla, a preliminary process Slb, a collection
process Sl, a collection process S2, a collection process S3, a
collection process S4, a collection process S5, a collection
process S6, a collection process S7, a collection process S8, a
recycle-treatment process S8a, a'recycle-treatment process S8b,
a coliection process S9, a collection process S10, a collection

~ process Sl1l1, a recycle-treatment process Slla, and a récycle-
treatment érocess S11b.

Specifically, as shown in FIG. 4, the upper stage of
this collecting apparatus has a floor 13 on which there are
disposed a conveyor 14 for conveying a waste CRT device 1 from
the preliminary process Sla through the preliminary process Slb
té the collection process S1, a vertical free-flow conveyor 15

" for conveying the waste CRT device 1 until the CRT 2 is fiﬁally
collected after the waste CRT device 1 has been scrapped, i.e.,

_ conﬁeying the CRT 2 from the collection process S1 to the
collection process S11, and the following devices in association
with the above-mentioned fespective procégses.

The preliminary pfocess Sla includes'an elevator 16
fér conveying a used CRT device 1 (hereinafter simply referred

to as a “waste CRT device 1”) from a floor 44 of the lower



i nvention, its conponent, which directly contributes to the '

6 process of disjoining the CRT fromthe CRT device, is disposed on the
fl oor of the upper stage, and its conmponent, which processes waste
materials that had been disjoined on_thg_upper stage, is disposed on the
fl oor of the | ower stage. As‘shown in FIG 3, roughly
classified, the collecting apparatus according-to the present invention
conpri sesstager et ivAasia \CRT deysiceSkabla p7 efor remporamnils stddkimy the
collection process Sl1, a.collection process S2, a collection process S3, a
col | ecti ovapreRE dwice doitiremsportedotbesess, by the | ebevator piocgss aS6, a
col l ection process S7, a collection process S8, a recycle-treatnent .
process Lapcer 3mm el 17 farmshifyisgehesupste LRB| devicon firedhesy, a
col l ection process S10, a cqllection process Sl1, a recycle-treatnent

process Haste LRI AewiGr table 1d,0pR: theoceReer@y pl4. The waste CRT

device table 17 is in the form of cgnveydr, and the elevator 16
is able to transfer the waste CRT device 1, transported from the
lower stage, to the waéfe CRT device table 17 on the upﬁer
stage. Further, the waste CRT device table 17 is so desighed as
to move and place the waste CRT device 1, which was transferred
' thereto from the elevator 16, at a position at which the
balancer arm 117 can easily hold the waste CRT device 1.

The preliminary process Slb‘has the conveyor 14
disposed between the preliminary process Sla and the collection
process S1, and a pallet 18 is resting on the conveyor 14. The
péllet 18 receives the waste CRT device 1 cohveyed thereto by
the balancer arm 117 from the preliminary process Sla, and is
moved together-with the conveyor 14 for transporting the waste
CRT device 1 to the collec;ion process Sl. A box 19 is disposed
on the right-hand side of the conveyor 14 for storing therein a
front glass 23 (see FIG. 3) that has been removed by the
operator from the front surface of-the waste CRT device 1 if the
CRT 2 is covered with the front glass 23. A set-size checker 20
is disposed on the side opposite to the side where the box 19 is
disposed, i.e., on the left-hand side of the conveyor 14, for
detecting a size of an external shape of the waste CRT device 1,
or the like. The set-size checker 20 is combrised of a

television camera or the like for determining a size of an



Specifically, as shown in FIG 4; the upper stage of this collecting
apparatus has a floor 13 on which there are disposed a conveyor 14 for
conveying a waste CRT device 1 from the prelimnary process Sla through
the prelimnary prbcess Slb to the col]ection process S1, a vertical
free-fl ow conveyor 15 for conveying th® waste CRT device 1 until. the CRT 2
is finally <collected after the waste CRT device 1 has been scrapped, i.e.,
conveyi nextéendRIsKape e tthe owlsitec CREndevices: &t the tInke duwt | ecti on
process Sl11, and the follow ng devices in association wth the
above- neelecrricaklp anocss Ping @gs épage obtained fiyem rhe itelewisiprocess
Sla includes an elevator 16 for conveying a used CRT device 1 (hereinafter
sinply red®e¥a®d to as a "waste CRT device 1") froma floor 44 of the |ower
7 stage, a waste CRT device table 17 for tenporarily stocking the waste
CRT device 1 transBetellerkian prpaess Slelncdpdes anpablet-setter 22

for transferring the waste CRT device 1 resting on the pallet 18
conveyed by the conveyor 14 onto a moving pallet 21 resting on
the conveyor 15. A vacuum adsorption mechanism, which will be
described later on, is disposed on the moving pallet 21 oﬁ the
side on whichlthe waste CRT device 1 is set by the pallet-setter
22. The vacuum adsorption mechanism holds the front face (panel
portion 10) of the CRT 2 by vacuum adsorption, and the waste CET
device 1 on the moving pallet 21 is conveyed by-the coﬁveyor 15
to the next process. |

The collection process S2 includes a cabinet cutter
(rear-cover separating machine) 25 for removing the cabinet, the
rear cover and the base, or the like by cutting the cabinet 24
(see FIG. 3) of the waste CRT device 1. The collection process
S2 inciudes also a dust-chute 26 which holds and collects waste
materials such as the removed cabinet 24, the removed rear
cover, the removed base, or the like. The dust-chute 26 is
communicated with the lower stage, and the removed cabinet 24,
etc., are transported to the lower stage through.ﬁhe'dust—chute
26.

The collection process S3 includes a dust-chute 27,
and the dust-chute 27 is communicated with the lower state
similarly to the dust-chute 26. In the collection process S3,

an outer-shield case, a panel, etc., are removed from the waste



bal ancer arm 177 for shifting the waste CRT device 1 fromthe waste CRT
device table 17 onto the conveyor 14. The waste CRT device table 17 is in
the formof conveyor, and the elevator 16 is able to transfer the waste
CRT device 1, transported fromthe |ower stage, to the waste CRT device
table 17 on the upper stage. Further, t8e waste CRT device table 17 is so
desi gned as to nove and place the waste CRT device 1, which was

transferr @RT desrieleo 1f bgmthieopbesBbo] dfd e LRI hiasnmdniwhimch t he

bal ancer arm 117 can easily hold the waste CRT device 1. _ The
“prelimnaperiphersd assenbd iklse sachegysrtlid elictposedueposdionhd, the
preli-mnary process Sla and the collection process S1, and a pallet 18 is
resti ng odefiectdoreyokelporttion fadt ethd Santviceizposiion bhasde 1Ratdached 1
conveyed thereto by the balancer arm 117 fromthe prelimnary process Sla,
and is mbberatsyeher ountern-shieddnoager the fpanekaebisort refoved §&XoOme CRT
device 1 to the collection process S1. A box 19 is disposed on the .

ri ght - handhst gasgre CRE dewMicgol azeferanspRy iR thxtdien 19wer; §§R96 ass 23
(see FIG 3) that has been renoved by the operator fromthe front surface
of the wadtiEMIP F@ dUsSE-ChutRe27eRT 2 is covered with the front glass 23.

A set-size checker :ghe collection process S4 includes a CRT-size checker

29 for measuring the size of tﬁe CRT 2 conveyed thereto through
the collection process S3. The CRT—sizé'checker 29 is comprised
of a television camera or the like, and determines the size of
the CRT 2 by electrically processing an imége of the CRT 2
obtained from the television camera.
| The collection process S5 includes a defiection yoke
rembving machine (including a vacuum breaker) 30 which removes.
the electron gun portion 7 and the deflection yoke portion 8
from the CRT 2, and also includes a box 31 which holds and
stores therein the waste electron gun portion 7 and deflection
yoke portion 8 removed by the deflection yoke removing machine
30. |

The collection process S6 includes an anti-explosion
band preliminéry removihg machine 32 which removes the anti-
explosion band 12 from the front face of the panel portion 10.
The anti-explosion band preliminary removing machine 32 heats
and expands the whole of the anti-explosion band 12 by flowing
current to the brackets 3 disposed on the diagonals of the CRT
2, for example; so that the anti—explosion band 12 can be easily

dismantled from the panel portion 10.



is disposed on the side opposite to the side where the box 19 is disposed,
i.e.; on'the left-hand side of the conveyor 14, for detecting 'a size of an
external shape of the waste CRT device 1, or the like. The set-size
checker 20 is conprised of a television canera or the |like for determ ning
a‘'size of an - 10 8 external shape of
the waste CRT device 1 or the like by electrically processing an inmage
obt ai ned fromthe tehevesidbectianeprocess S7 includes aolfirenti cabpnetess Sl
includes a pallet-setter 22 for transferring the waste CRT device 1
resting onembeipglmachife 2drfayambnioywimge thenanybretplosionabandi hig) pal | et
21 resting on the conveyor 15. A vacuum adsorption nechanism which wll
be descrheatiefiaznd @xpandedi pdhal colleck iopyprgegas| 86 and okhe hkrort de on
which the waste CRT device 1 is set by the pallet-setter 22. The vacuum
adsor pt i ofaREBRENfEAN e PNl MAxtidmdd -( pghe| collection process S7

includes also a dust-chute 34 for'conveying waste materials such
as the removed anti—explosibn band 12 and front cabinet. The
dust-chute 34 is communicated with the lower stage similarly to
the dust-chutes 26, 27, and conveys the waste anti-explosion
band 12 and front cabinet to the lower stage.

The collection process S8 includes three panel/funnel
separating machines 35 éach separating the panel portion 10 and
the funnel portion 10 from the CRT 2. The separ;ted panel
portion 10 is festing on the moving pallet 21, and only the
funnel porfion 11 is removed from the.CRT 2. The reason thét
the collection process S8 includes the three panel/funnel
separating machines 35 is as follows. Because the collection
process S8 needs a lot of time as compared with other processes,
the three_panel/funnel separating machines 35 can separate a
large number of panel portions 10 and funnel portions 11 of the
CRTs 2 one at a time. Eachlpénellfunnél separating machine 35
includes a chute 36 for conﬁeying therethrough the removed
funnel portion 11 to the lower stage, and each chute 36 is
communicated into a stocker 37 disposed on the lower stage. The
recycle-treatment processes,SBa, S8b disposed on the floor 44 of
the lower stage effect predetermined treatments on the funnel
portions 11'conveyed inté the stocker 37.

The recycle-~treatment process S8a includes a funnel



portion.10) of the CRT 2 by vacuum adsorption, and the waste CRT device 1
on the noving pallet 21 is conveyed by the conveyor 15 to the next
process. The col l ection process S2 includes a cabinet cutter
(rear-cover separating machine) 25 for renoving the cabinet, the rear
cover and the base, or the like by cuttlhg the cabinet 24 (see FIG 3) of
the waste CRT device 1. The collection process S2 includes also a '
dust - chugtagss waskingohachimel 3B ldetias fiaish wanhténgahackimdéd 3¢ the renoved
cabi net 24, the renoved rear cover, the renoved base, or the |ike. The
dust - chu@‘éCQBdigg tennshalsing method. hememléunaehgpor‘andnshbl ra&reved

cabi net 24, are transported to the | ower stage through the

dust - chu‘t’esh% by ‘the funnelfiglass machiisg pacbine 38 and|thesfinislst- chute
27, and the dust-chute 27 is communicated with the lower state simlarly
to the d¥d%H %ﬂﬁt@?@%ﬂnel39¢rﬂP(ﬁﬂqte9Fﬂ6ﬁ -process S3, an outer-shield case,

are_renoved fromthe waste ) .
a panel, etc. The recycle-treatment process S8b is disposed at the

rear portion of the recycle-treatment process S8a, and includes.
a belt conveyor 41 for conveying the funnel portions 11, washed
by the finish washing machine 39, to a funnel glass cullet
storage box 40, a magnetic separator 42 disposed at nearly the
intermediate position of the belt conveyor 41 for magnetically
selecting the funnel portions 11 and exeluding foreign
~assemblies from the funnel portions, and a magnetic-separator
storage box 43 for storing the foreign assemblies selected and
extracted by the magnetic separator 42. The funnel portions 11
that have been stored in the funnel glass cullet storage box 40
are crushed by a crusher (not shown) with a pressure into
recyclable glass cullets, and conveyed to.other process (not
shown), whereafter they are fused for recycling. The foreign
assembliés that have been stored in the mégnetic-separator
storage box 43 are treated by a sultable means (not shown).

The collectlon process S9 1nc1udes an inner-shield
aperture grill removing machine 45 for remov1ng a shield plate
or an aperture panel-spring if the shield plate or the aperture
panel is disposed on the inside of the panel portion 10 with the
funnel portion 11 removed therefrom. The collection process S9
includes a dust-chute 46 for conveying therethrough waste

materials such as the removed shield plate and aperture grill



"9 CRT device 1 by the operator, and the CRT 2 has m ni num peripheral
assenblies, such as the electron gun portion 7, the deflection yoke
portion 8 or the anti-explosion band 12 attached thereto. The outer-shield
case, the panel, etc., renoved from the waste CRT device 1 are transported:-
to the Il ower stage through the dust-chaRe 27. The col l ection
process S4 includes a CRT-size checker 29 for neasuring the size of the

CRT 2 Corgégﬁbfﬁd;.t haipt ausitettite BBealobl fstéxtreniat ass 13 1twerCRTageze
checker 29 is conprised of a television canmera or the |ike, and determ nes
the size $fmi1dwlyRb 2Hey delsesichutak! 26pr PEpsandg3en iTheyevasite Ishiedd 2
obtai ned fromthe tel evision canera. The coll ection process S5

i ncl udes pll«ied |aml iapentuire grdaidy spyingchnmehe i dus trathiate 4@KEN br eaker)
30 which renmoves the electron gun portion 7 and the deflection yoke
portion Sorveyed o GRE 1owexrds&hge-i ncl udes a box 31 which hol ds and

stores therein the waste el ectron gun portion 7 and deflection .
The collection process S10 includes an aperture grill

pin removing machine:47 for removing aperture grill pins from

the aperture grill. The collection process S10 includes a waste
material storage box 48 for storing the aperture grill pinslﬁhat
have been removed by the aperture grill pin removing machine 47.

The collection process Sl1 includes a panel moving and
removing machine 49, and a dust-chute 50 for conveying
therethrough the panel portion 10, held and moved from the
moving pallet 21 by the panel moving and removing machine 49, to
the lower stage. The panel portions 10 can be transported
through the dust-chute 50 to the recycle-treatment processes
Slla, S11b disposed on the loﬁer stage.

The recycle-treatment processes Slla, S1lb on the
lower stage will be described below. .

On the floor 44'of the lower stage are disposed a
pallet 51 for holding the panel portions 10 sequentially chuted
from the dust-chute 50, a panel glass washing machine 52 usiné a
blast method, a pallet 53, a panel glass cfusher 54, a belt
conveyor 55, a panel glass cullet storage béx 56, a magnetic
separator 57 and a magnetic separator storage'box 58 disposed at
somewhere of the belt conveyor 55, etc. The panel portion 10
that has been chuted through the dust-chute 50 is éonveyéd by

the pallet 51 to the panel glass washing machine 52, whereafter



yoke portion 8 renoved by the deflection yoke renoving nmachine 30.
‘The col lection process S6 includes an anti-explosion band prelinnary
renovi ng nmachi ne 32 which renoves the anti- explosion band 12 fromthe
front face of the panel portion 10. The anti-explosion band prelimnary
renovi ng machi ne .32 heats and expands }*he whole of the anti - expl osi on band
12 by flowng current to the brackets 3 disposed on the diagonals of the
CRT 2, tiastexampsmudgestané rdémowved i frmomplths panedngot2iocanllebgathéy

di smantl ed fromthe panel portion 10. : _ '

10 panel ghassowashingnmachine 557 iThenydébeawhsbad pabeheportiomvi ng
machine 33 for renoving the anti-explosion band 12 heated and expanded in
the col | 88t isncppryered Bp the pablet iR taibenpanelomlass ganshepod4ion 10.

The coll ection process S7 includes also a dust-chute 34 for conveying
wast e naMeergeby dtchs crushed with a pressure into recyclable glass

cullets. The glass cullets are conveyed by the belt conveyor 55
to thé panel glass cullet storage box 56, énd further _
transported to other process (not shown), in which ﬁhey.are _

- fused for récycling. Undesirable'materials are removed from the
glass cullets by the magnetic separator 57 on their own way to
the panel glass cullet storage box 56, and treated by a suitable
means (not shown). |

| On the floor 44 of the 1bwer stage are disposed belt
conveyors 59a, 59b for conveying to waste~treatment facilities
(not shown) the waste materials chuted thereto from the upper
stage through the dust-chutes 26, 27, 34. A region 60 on the
floor 13 of thé'upper stage shown in FIG. 4 and a region 61 on
the floor 44 of the lower stage shown in FIG, 5 are passagés
through which operators and frucks are allowéd to pass.

| FIG. 6 is a perspective view schematically

illustrating the moving pallet 21 attached to the vertical free-
flow conveyor 15. As shown in FIG. 6, the moving pallet 21
comprises a pallet housing 62, four vacuum adsorbfion portions
63a, 63b, 63&, 63d, and a.vacuum adsorption unit movement
mechanism 64 (see FIG. f) for moving these vacuum adsorption
portions 63a through 63d in the directions shown by arrows C and
D in FIG. 7. |

‘More specifically, the pallet.housing 62 has an upper



‘as the renoved anti-explosion band 12 and front cabinet. The dust-chute 34
is communicated with the |ower stage simlarly to the dust-chutes 26, 27,
and conveys the waste anti-explosion band 12 and front cabinet to the
| ower st age. The collection process S8 includes three
panel /funnel separating machi nes 35 eaciT separating the panel portion 10
and the funnel portion 10 fromthe CRT 2. The separated panel - portion 10
is resti egdopotritdéomp2ilagwhatheis 2iln e forny ofheubbyaneliapdyt Uohetteis
removed fromthe CRT 2. The reason that the collection process S8
i ncl udes imherossesepaion.f uemide sehlers |65, 6 kirecatiachedasof eheows.
Because the collection process S8 needs a |ot of tine as conpared wth
ot her pr 80PsFesnd ppetibpeélpanand fargside aiedle 67 sdsbi AesagSached to
separate a_ | arge nunber- of panel portions 10 and funnel portions 11 of the
CRTs 2 oflelgWex endePorhianpahcthe paidiets dipmsdinio§2rachhesesguifac| udes a
chute 36 _fqr conyeyi tg ret hrough the renmoved fuynnel portion 11 to the
| oner st &8 }eﬁﬁd%gacagch ?ea§% ?EﬁLQRﬁnﬁﬂﬂQEﬂﬁéTq Wisha theoeRBrVey?rdisposed
on the | Qwer . stage. .The cycle-treatne rocesses_S8a, S8b di sposed on
Che. 11 oobis cBe prabpcael T6¥ ool 14 Mt olier ERAFABAS: PEaRROABEEON ¢ e
funnel shown) toward the collection processes S1 through S11. When the
moving pallet 21 reaches the collection process S11, the pallet
21 is moved under the conveyor 15, and returned to the
collection process S1. Thereafter, the mbving pallet 21 is
moved again from the collection process S1 to the collection
process Sll. A substantially X-like opening 68 is defined on
the pallet housing 62 in confronting relation to the plane with
the CRT 2 attached thereto. This opening 28 serves as a guide
for the vacuum adsorption portions 63a through 63d so that these
vacuum adsorption portions 63a through 63d can be moved
radially. The vacuum adsorption portions 63a through 63b are
connected through hoses 69 to a vacuum pump (not shown).
Therefore, when the vacuum pump is energized under the condition
that the vacuum adsorption portions 63a through 63d are closely
contacted with the panel portion 10 of the CRT 2, the vacuum
adsorption portions 63a through 63d are energized to adsorb the
CRT 2, whereby the CRT 2 can be held on the pallet housing 62.

The vacuum adsorption unit movement mechanism 64 will
be described in detail with reference to FIG. 7.

As shown in FIG. 7, the vacuum adsorption unit

movement mechanism 64’ is disposed on the reverse side of the



portlons 11 conveyed into the stocker 37. The recycl e-treat nent
process S8a includes a funnel gl ass washi ng machine 38 and a
fini sh washi ng machine 39 according to a shaking nethod. The funnel
portions 11 are washed by the funnel glass washi ng machi ne 38 and the
finish washing machine 39, in that ord&pP. The

recycl e-treatnent process S8b is disposed at the rear portion of the

recycl e- paddieteousinge$2 ,S8ad aomprisésidfsur Qyuivld meabeexoy 04éxt8hding
conveying the funnel portions 11, washed by the finish washing machi né 39,

to a funsaibsgiaadsiaddiv émonstheagenbex g, tlse rhogre bpend®par 689r s124disposed
at nearly the internediate position of the belt conveyor 41 for
nagnetic%l ] plidingcovey the guidelmembers i Hn amdsencwithnyhéovacgam
assenblies fromthe funnel portions, and a nagnetic-separator storage box
43 for sPOSOFPHILR PRFEigRS a§§% el FQugh; f 3t & Teed 72 movable back and

forth (upper and lower direction in FIG. 7) in opposing relation
to an intersection of the openings 68, and four link-bars 73
each with one end linked to the slider 71 and another end linked
to an end 72a of the rod 72. The rod 72 is moved by a hydraulic
cylindef (not shown) iﬁ the directions shown by arrows A and B
in FIG. 7. When the rod 72 is moved in the arrow A direction,
each slider 71 is moved in the direction shown by the arrow C in
-.FiG. 7. When the rod 72 is moved in the arrow B direction, each
slider is moved in the diréction shown by the arrow D in FIG. 7.
Therefore, when the rod 72 is moved in the arrow A direction and
each slider 71 is moved in the arrow C direction, the vacuum
adsorption portions 63a through 63d are inwardly contracted, and
become suitable for holding the CRT 2 of small size by vacuum
adsorption. Conversely, when the rod 72 is moved in the arrow B
direction énd each slider 71 is moved in the arrow D direction,
the vacuum adsorption portions 63a to 63d are outwardly
extended, and become suitable for holding the CRT 2 of large
size by vacuum adsorption. The hydraulic cylinder that moves
the rod 72 in the directions shown by the arrows A and B in FIG.
7 is driven in response to a command signal generated from a
control unit (not shown) mainly comprising a microprocessor.
The control unit controls the hydraulic cylinder in response to

data indicative of values of CRT sizes detected by the set-size



extracted by the magnetic separator 42. The funnel portions 11 that have
been:stored in the funnel glass cullet storage box 40 are crushed by a
crusher (not shown) with a pressure into recyclable glass cullets, and
conveyed to other process (not shown), whereafter they are fused for
recycling. The foreign assemblies that B&e been stored in the
magnetic-separator storage box 43 are treated by a suitable neans (not

shown) . checker 20THAACEhECERT 081 HE QafRickel® 291C Thdesoakrblnghishi el d
aperture grill renmoving machine 45 for removing a shield plate or an

aperture pIMirclpR ithe wholbBeoshtke dodll Rickitig ldppatiadiulsliiae wedldehsi ghe
di sposed on the inside of the panel portion 10 with the funnel portion 11

renoved t hgrzfandiic €épeiadergcandna pramassl $Frodeduredehezreddstischute 46 for
conveyi ng therethrough waste materials such as the renoved shield plate
and apert prevjousily programmed and stored in a memory of thezabgpeing. The
dust-chute 46 also is extended to the Iomer st age
microprocessor.
An operatibn of used CRT coliecting apparatus thus
arranged so far will be described below.
Initially, fhe waste CRT device 1 is conveyed to the
position of the elevator 16 of the lower stage. Then;-the waste
CRT device 1 is conveyed by this elevator 16 to the upper stage,
and rests on the waste CRT table 17 composed of the conveyor in
the'preliminary process Sla. The operator visually confirms
whether or not the waste CRT device 1 is resting on the waste
CRT table 17.in the correct direction with the correct
_orientation.' If it is visually determiﬁed by the operator that
the waste CRT device 1 is not resting on the waste CRT table 17
in the correct direction with the correéf orientation, then.the
'operator_places the waste CRT_device i on the Wasﬁe CRT_table 17
at its correction position with the correct orientation.
Then; the balancer arm 117 is actuated to transport
the waste CRT device 1 on the waéte CRT table 17 to the conveyor
14, thereby the waste CRT device 1 being placed on the pallet
18. The waste CRT device 1 resfing on the pallet 18 is conveyed
toward the collection pfocess Sl.. On its own way to the |
collection process Sl1, the type of the waste CRT device is

visually checked by the operator during the preliminary process

S1, i.e., whether or not the waste CRT device 1 is of the type



.sin{IarLy to the dust-chutes 26, 27, and 34. The waste shield plate and

aperture grill spring in the dust-chute 46 are conveyed to the | ower

st age. The col |l ection process S10 includes an aperture grill
pin removing machine .47 for renoving aperture grill pins from the
aperture grill. The collection processléio includes a waste materi al
storage box 48 for storing the aperture grill pins that have been renoved

by the apbatutkegfront pylasendyiiy ataakibed £0. the front fadéeofathection
process S11 includes a panel nmoving and renoving nachine 49, and a
dust - chuvaste €RF deviegihg Ihahst wasktghCREFedpwnee poisioh tife tygel and
moved fromthe noving pallet 21 by the panel noving and renoving machi ne
49, to VHEN Bherfzengalagr Jhditashed sasite Emanbefacanspeen dehe t hr ough
the dust-chute 50 to_the reﬁxcle-treatnent processes Slla, Sllb di sposed
on the |S’6\8Ptsgi3%s 23 is removedLrom: P FLPRE! fidfe Pf Jele s8@St81 BRT S11b
on the Lower siage be descyi bed bel o the f| oor 44 of
e

i | ow T n |
the | oweRCE{EH ar%n%q‘ls‘ifosr&f"ﬁ’e Haste §E°¥‘v5r 9hak8i %9 inStRERd W¥Qions 10

sequentigﬁéybggL&§st a waste material. The waste front glass 23 that

has been put into the box 19 is conveyed to other position while
still festing in the box 19, and washed thereby. Then, the
waShéd front glass 23 is crushed with a pressure by use of a
crusher (not shown) into recyclable glass cullets for recycling.
| The waste CRT device 1 with the front glass 23 removed
therefrom and the waste CRT devicé 1 with no frqnt glass 23
attached thereto in the beginning are supplied to the set-size
~checker 20, in which the size of the external shape of the waste
CRT device 1 is detected. A detected result is inputted to the
above control unit as information. Then, it is determined
whether or not the waste CRT devide 1 can be treated by this
collection apparatus. If it is determined that the waste CRT
device 1 cannot be treated by this collection apparatus, then
such a waste CRT device 1 is removed from the conveyor 14, and
treated by a suitable means (not shown) according to other
method. If on the other hand it is determined that the waste
CRT device 1 can be treated by this collection apparatus, then
the hydraulic cyliﬁder is energized by the signal from the
control unit td actuate the vacuum adsorption movement mechanism
64, the:eby'changing the positions of the vacuum adsorption

portions 63a through 63d. The positions of the vacuum



fromthe dust-chute 50, a panel glass washing machine 52 using a bl ast

met hod, a pallet 53, a panel glass crusher 54, a belt conveyor 55, a panel
gl ass cullet storage box 56, a magnhetic separator 57 and a nagnetic
separator storage box 58 disposed at sopgwhere of the belt conveyor 55,
etc. The panel portion 10 that has been~Chuted through the dust-chute 50
is conveyed by the pallet 51 to the panel glass washing nachi ne 52,

wher eaf t eladsorption portions 63a through 63d are adfiisteddstia or snudges are

removed fromthe panel portion 10 by the. panel glass washing machine 52.
Then, theconslideérpaien pdrthenwhdDe i shape\end dhey cendegablfegragity ofie
panel glass crusher 54, whereby it is crushed with a pressure into
recycl abl €hgl wastecRTedeviThel gl@xsthelllikes. are conveyed by the belt
conveyor 55 to the panel glass cullet storage box 56, and further
transported to ot hedfpdscdssdeserminednhat itheiwaste SRR Aeviqe dd cagy be
recycling. Undesirable materials are renmoved fromthe )
treated by this collection apparatus, then the hydraulic
cylinder in the vacuum adsprpfion unit movement mechanism 64 is
energized to move the vacuum adsorption portions 63a through 63d
to proper positions so that they can hold the waste CRT device 1
by vacuum adsorption. In the collection process S1, the waste
CRT device 1 is held by the pallet-setter 22, and the panel
portion 10 of the CRT 2 is urged against the vacuum adsorption
pertions 63a through 63d on the moving pallet 21. Then, the
vacuum adsorption portions 63a through 63d are evacuated down to
the negative pressure to hold the waste CRT device 1. The waste
CRT device 1 will be sequentially moved to the respective
processes by the moving pallet 21 moved by the'conveyor 15.
When the waste CRT device 1 on the moving pallet 21 is
conveyed to the collection process S2, a part of the cabinet
and the rear cover covering the outside of the waste CRT device
1, the bése and etc., are cut and removed by the cabinet cutter
25 from the rear side of the waste CRT device 1 during the
collection'ptoéess S2. Then, the removed cabinet, rear cover
and base, etc., are chuted through the dust-chute 26 to the
conveyor 58 of the lower stage, and treated as waste materials.
Subsequently, the CRT 2 resting on the moving pallet

21 is conveyed to the collection process S3. In this collection

process S3, the shield case, the bolts and the outer-shield are



glass cullets by the nagnetic separator 57 on their owmn way to the panel

gl ass cull et storage box 56, and treated by a suitable neans (not shown).
On the floor 44 of the |l ower stage are disposed belt conveyors 59a, 59b
for conveying to waste-treatnment facillié “(not shown) the waste
materials chuted thereto fromthe upper~“stage through the dust-chutes 26,
27, 34. Aregion 60 on the floor 13 of the upper stage shown in FIG 4 and
a reglonr&mownd fromf ther CR? 2f amd thmwemovedeassemhliasFace ghuted
passages through which operators and trucks are allowed to_pass. :
FIG 6 i $hxoyghs et ﬂuétvpbwt%ﬁ@nﬁ@l@mI%Dn‘ﬁellﬂ%ﬁﬂaﬁmngh?hboﬁﬁm%Ba%} | et
21 attached to the vertical free- flow conveyor 15. As shown in FI G

t he novi deFebye FrEEteéoﬁﬁrW§§§eam$%?¥%%lﬁou§¥h@-GQHSPSHPH9§GUGH?a9§3r%t|on
portions, 63a, 63b, 63c, 63d and, a vacyum adsor.pfi on_un

mechani sr'hs64-“( g@ fPER 6F ¢RT haxing %%R@E&E&‘ﬁﬁ?&rﬁ??ﬁﬁgxﬂﬁ?t'?‘6'?\% 63a

(Droush S04 BISGAEEChansos ot 1Y e ity Bobd Bl Ghaene

anti-explosion band 12 attached thereto. Thereafter, the CRT 2

is conveyed to the collection process S4, and the size of the
CRT 2 is checked by the CRT-size checker 29 during the
collectién process S4. Data indicative of a checked result of
the size of the CRT 2 is supplied to the control unit (not
shown) .

Then, the CRT 2 is transported £o the collection
process S5, aﬁd the electron gun portion 7'and théideflection
yoke 8 are removed by the deflection yoke removing machine
(including the vacuum breaker) 30 from the CRT 2 during the
collection process S5 while the vacuum state of the CRT 2 is
being broken. The removed electron gun portion 7 and deflection
yoke 8 are stored in the box 31, and left apart from other
assemblies for their own treatment.

The CRT 2 is transported to the collection.process Sé6.
In the collecﬁion process S6, when a current is flowed to fhe
anti-explosion band 12 attached to the front face of the panel
portion 10 from the anti—éxplosion band preliminary removing
machine 32, the whole of the anti—éxplosion band 12 is heated
and expanded so as to become easy to be removed from the panel
portion 10. Then, the CRT 2 is transported to the collection

process S7, and the antiéexplosion band 12 and the front cabinet



14 end_portion 21la which is in the formof substantially U letter in
cross section. Guide rollers 65, 66 are attached to the upper end portion
2la, and a guide roller 67 also is attached to a |lower end portion of the
pal | et housing 62. These guide rollers 65, 66, 67 are brought in contact
wi th the conveyor 15, and the noving p%?let 21 is noved by a suitable
means (not shown) toward the collection processes S1 through S11. Wen the
novi ng paté etemived dnhahed iferont! tablinet pemceissg Sidchine Ikl fimim thk i s
noved under the conveyor 15, and returned to the collection process Sl.
Ther eaf t £xront Héacw \dhdhealpaael2pors ionpie duging themalleddldre griosess
“process Sl to the collection process S11. A substantially X-1ike opening
68 i s de$Tnedhs antic-qrplosionobandgldland thaffrant qphidieti @tao t he
plane with the CRT 2 attached thereto. This opening 28 serves as a guide
for the %R FAREREDADHENE 6RILESEIPRIPIRFEIB S L Al fAhutpd &hresdghum

adsorption portions 63a through 63d can be m)vedl1
the dust-chute 34 to the conveyor 58 on the lower stage, and

treated as waste materials.

| Then, the CRT 2 is transported to the collection
érocess S8. In the collection process S8, the CRTIZ is
separated by the panel/funnel separator 35 into the panel
portion 10 and the funnel portion 11, and only the funnel
portion 11 is removed from the CRT 2 under the condition that
the panel portion 10 is resting on the moving pallet 21. The
funnel portion 11 removed from the CRT 2 is,chuéed and disposed
once within the stocker 37 provided on the lower stage through
the chute 36, and sequentially treated in a éredetermined manner
by the recycle-~treatment processes S8a, S8b installed on the-
floor 44 of the lower stage. |

Specifically, in the recycle-treatment process S8a,

the funnel bortion 11 is successively washed by the fuﬂnel—glass
washing machine 38 and the finish washing machine 39. In the
recycle-tfeatment_progess S8b, the funnel portion 11 that has
been washed by the finish washing machine 39 is transported to
the funnel glass cullet storage box 40, wherein it is crushed by
a crusher (mot shown) with a pressure iﬁto recyclable glass
cullets. Then, the recyclable glass cullets are sent to other
process (not shown), wherein they are fused for recycling.

On the other hand, the panel portion 10 with the -



radi ally. The vacuum adsorption portions 63a through 63b are connected

t hr bugh hoses 69 to a vacuum punp (not shown). Therefore, when the vacuum
punp is energized under the condition that the vacuum adsorption portions
63a through 63d are closely ~contacted with the panel portion 10 of the CRT
2, the vacuum adsorption portions 63a ?Hrough 63d are energized to adsorb
the CRT 2, whereby the CRT 2 can be held on the pallet housing 62.

The vacufinagdoppridenuhl t remuveed itherafn i 6fanspbrtbd Hesthébed. in
detail with_reference to FIG 7. As shown in FIG 7, the vacuum

adsor pt i SR1ARCELORDPERERES nB2 Handlem Be ioondiidiconethet theis eattachad deo of
t he all et housing 62, and

conprise§hFoHPV§BQdEa%%ﬁ5e?%-7de¥beﬁ£ he §$g§ﬁ§np1a$eyorrth@tamertgmew of
Uni son WPARSTRCSbScauhs SHEROTRY G JIR ORI JBaaE FPOUBRIRLPORt fom 10
nnvable.%%%k %ﬂg funnel portion 11 removed therefrom, then the shield

plate or apefture panel spring is remo§ed by the shield aperture
grill removing machine 45 from the inside of the panel portion

10. As a result, the panel portion 10 is comprised of nearly

glass only. The'removed éhield-plate or aperture grill spring

is chuted through the dust chute 46 to the belt conveyor 58 on

.the lowef stage, and treated as a ﬁaste material. Then, the

panel portion 10 is transported to the collection process S10,

in which aperture grill pins are removed by the aperture grill

pin removing machiné 47 from fhe panel portion 10. The pins

thus so far removed are stored in the waste material storage box
48-as waste materials to be treated later on.

Then, the panel portion 10 is £ranspofted to the
collection process S1l. In the collection process S11, the
vacuum adsorption portioné 63a through 63d are evacuated down to
the negative pressure to remove the adsorption, and the panel
portion 10 is removed by the panel moving and removing machine
49 from the moviﬁg pallet 21. The removed panel portion 10 is
transported through the dust chute 50 to the recycle-treatment
processes Slla, S11b provided on the lower stage.

The panel portion 10 transported through the dust

chute 50 to the lower stage is conveyed by the pallet 51 to the

panel glass washing machine 52, and dusts or smudgeé are removed



‘forth (upper and lower direction in FIG 7) in opposing relation to an

I nt érsection of the openings 68, and four |ink-bars 73 each with one end
linked to the slider 71 and another end linked to an end 72a of the rod
72. The rod 72 is noved by a hydraulic _gylinder (not shown) in the
directions shown by arrows A and B in FI'G 7. Wen the rod 72 is noved in
the arrow A direction, each slider 71 is noved in the directi on shown by
the arro#xGm theFp@nel. pdbefiohht0 rivgl tht ighn@lvegdaiss waehdhgowWaBhdneeshi. on,
each sli-der is noved in the direction shown by the arrowDin FIG 7

Ther ef or &hexeaftiery the Washednpaeel i poxtiom il usAconveyeidobyaadotheth
slider 71 is noved in the arrow C direction, the vacuum adsorption -

porti ons pgddethbduh €Be parel noeusher dohv cast edushed ubndeane puesablke for
holding the CRT 2 of small size by vacuum_ adsorption. Conversely, when the
rod 72 i $mbhedprpelherashen Bt tegeanrlahlegdiass caddets.i sTheved in
the arrow D diirection, the_vacuum adsorption portions 63a to 63d are

out war dl Fec¥el@del91ass suldats sare dpransprartad divnghenbedkrcongeyps: §8

si ze by vacuyum adsorption. The hydraulic l'inder that noves the rod 72 in
t he direéfﬁgﬁf P S;aFﬁec f} YOLAAe P9%, 5@rgand further

transported to other proceés, wherein they are fused for
recycling. Undesirable materials are femoved by the magnetic
separator 57 from the glass cullets on their way to the panel
glass cullet storage box 56. Thus, one cycle in the collection
of used CRT is completed, and:this cycle is repeated
sequentially.

In the recycle-treatment process Slla, the panel
portion 10 is washed and then crushed by the panel crusher 54 as
described above. Unless the panel portion 10 has scratches,
then such panel portion 10 may not always be crushed after
having been washed, and may be recycled as it is.

. As described above, according to the present
invention; the waste CRT device is sequentially transported to
the'predetermined position by the moving pallet conveyed by the
conveyor under the condition that the front face of the CRT is
held. 1In addition, the waste CRT device can be scrapped in such
a state that-it is resting on the moving pallet. Therefore, a
time required by a scrapping work can be reduced, and the waste
CRT device can be easily inexpensively collected by the simple
apparatus. Thus, natural resources can be recycled with ease.

Having described a preferred embodiment of the



7 is driven in response to a conmand signal generated froma control unit
(not shown) mainly conprising a mcroprocessor. The control- unit controls
the hydraulic cylinder in response to data i'ndicative of values of CRT

si zes detected by the set-size 2 : 16
checker 20 and the CRT-size checker 29.%Phe control unit controls the
whol e of the collecting apparatus as well as the hydraulic cylinder, and a
control pnyestidre whthevéféxenge v dihd posoopeamning drnawingseditnis tenory
of the above m croprocessor. An operation of used CRT

‘col | ecti hg upgeratoed: hhat the singention dis wotl ligitedctobehiabaprreise
Initially, the waste CRT device 1 is conveyed to the, position of the

el evat or empogimeRE aBdekhat svprions changes,aademogifigayiens 1ceald hreyed
DY tomoetTeatet, Ehekni by Gip skiffhd inthe’ S2t°wEinodf dESASITG ' °

from the spirit or scope of the invention as defined in the

appended claims.



ess Sla. The operator visually confirnms whether or not

e 1 is resting on the waste CRT table 17 in the correct
Wl’ correct -orientation. If it is visually determ ned by
the waste CRT dEVICEi I's not resting on the waste CRT

table 17 -in the_correct direction with"the correct orientation, then the
operator places the waste CRT device 1 on the waste CRT table 17 at its
correction position with the cdhadctisocilanmadi &% Then, the

bal ancer arm 117 is actuated to transport the waste CRT device 1 on the
waste CRT table 17 to the cOnveyor 14, thereby the waste CRT device 1

bein | aced on the pallet The maste CRT device 1 resting on the

pal | gt Io18 i s convefiedm‘t GRBFHaFﬁﬁ E%I%#W%&%eﬁécatmdl%amuhﬁ/ to
the collect] proces 1, the t CRT device is _visually
checked BY ¥ h 3r%?5$°§%r¥ﬂ§'? q&ﬂl%§F$%p§5995§ wagte cathodpat her

or not thy“@ﬁLS 5£Uiggvé§ recf%f£h1:@%m Bs1ng-

a conveyor having a moving pallet for detachably
holding a panel portion of said cathode-ray tube and
sequehtially moving said moving pallet to a predetermined

position;

means for scrapplng said cathode-ray tube device held

- on said mov1ng pallet to separate a device housing from said
cathode-ray tube device while leaving only said cathode-ray
: tube; and
transporting means for transporting said éeparated

device housing.

2. An apparatus for collecting a used cathode-ray tube
in which a cathode-ray tube is collected from a waste cathode-
ray tube device and recycled, comprising: .

a conveyor héving a moving pallet for detachably
holding a panel portion of said cathode-ray tube and
sequentially moving said moving pallet to a predetermihed
position;

| means for scrapping said cathode-ray tube device held
on said moving pallet'to-separate a device housing from said
cathode-ray tube device while leaving 6n1y said cathode-ray

tube;

This Sheet Has Been Re

TN



glass 23 is attached to the front face of the waste CRT:
jmu hl“ﬂ lj gtﬁste CRT device 1 is of the type wth the front glass 23

ont face, then the front glass 23 is renoved fromthe
front face of the waste CRT device 1, and the renpoved waste front glass 23
is stored into the box 19 as a waste m#%rial. The waste front glass 23
that has been put into the box 19 is conveyed to other position while
still resting in thsapsporvingrmeans kar trensppreingnsaidesepasabedf r ont
glass 23 is_crushed with a pressure by use of a crusher (not shown) into
recycl abfieviraskoesing: afdr recyciing. The waste CRT device 1
with the front glass 23 renoved therefromand the waste CRT device 1 with

no front glass 23 E@?BEh%%rt$ﬁP%§§F%qgtﬁ%édb§&Pﬁﬁ?ﬁ§da?€t§89$rFéﬁ tabehe

set-size, checker he si ze_of the ext ﬁnal sha e of e maste

T devi LEE F tRs RIS Frd A & ginhELpor Sof it ooy h
vast e criianeb et h i aid tifingy pebsiShCEPLRF it AR %ﬁu&? e
det er m nggl ERa0 1 RS ooT¥Tor SHF BabaoBARRE1 o ££5H oD dficron,

coIIectlon appara
respectively.

3. A method of collecting a used cathode-ray tube in
which a cathode-ray tube is collected from a waste cathode-ray
tube device and-recycled,.compriéing the steps of:

detachably placing a panel portioh of a cathode-ray
tube on a moving pallet guided'and moved by'a conveyor to a
predetermined position and attaching said cathode-ray tube
device to said movihg-pallet;

leaving only said cathode-ray tube by sc:appiﬁg and
removing said cathode-ray tube device under the condition that
said cathode-ray tube is attached to said moving pallet; and

collecting said cathode-ray tube.

4. A method of collecting a used cathode-ray tube in
which a cathode-ray tube is collected from a waste cathode-ray
tube device and recycled, comprising the steps of:

| detachably placing a panel portion of a ca£hode—ray
tube on a moving pallet guided and moved by a conveyor to a
predetermined position and attaching said cathode-ray tube

device to said moving pallet;

1
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such vice 1 is renoved fromthe conveyor 14, and treated by
a i Iﬁ ﬁﬁ i uﬂﬁot shown) according to other nethod. If on the other
ha «ed that the waste CRT device 1 can be treated by this
col l ecti on apparatus, then -the hydraul'g_cylinder i s energized by the
signal fromthe control unit to actuat®’the vacuum adsorption novenent
mechani sm 64, thereby changing the positions of the vacuum adsorption
portions 63a throughe8gingTorlyosaid watnfdd-ray auberby scraﬁpiagadﬁerptlon
portions 63a through 63d are adjusted in consideration of the ol e shape
and t he cERRQY1ipg %ﬁ%ﬁdQ%thﬁdeiﬂay\hﬂbEedéRIceeunder1therc¢ﬂditiémsthat
If it is determned that the waste CRT device 1 can be treated by this
col | ect i B33P peREhede-¥3p tubp iy @tiached &9 saddrmovingepabbetm amdor pti on
unit movement nEChaQésg}géihé said separated cathode-ray tube into a .

pPanel portion and a funnel portion and conveying said' panel

portion and said funnel portion to different positions at which

they are recycled, respectively.

5. An apparatus for collecting a used cathode-ray tube
in which a cathode-ray tube is collected from a waste cathode-
ray tube device and recycled, comprising:

a conveyor having a moving péllet with a holding
portion for detachably holding a panel portion 6f said cathode-~
ray tube and sequentially moving said moving pallet to a
predetermined position; and | |

means for moving said holding portion to a position

matched to a size of said cathode-ray tube.

6. An apparatus for collecting a used cathode—ray tube
as claimed in claim 5, wherein said holding means holds said

cathode-ray tube by vacuum adsorption.

" . .
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- energi zed to nove the vacuum adsorption portions 63a through 63d to proper
posi-tions so that they can - hold the waste CRT device 1 by vacuum
adsorption. In the collection process S1, the waste CRT device 1 is held
by the pallet-setter 22, and the panel portion 10 of the CRT 2 is urged
agai nst the vacuum adsorption portions2b3a through 63d on the noving
pall et 21. Then, the vacuun1adsorption portions 63a through 63d are

evacuat e ¢ AGS dikHgop 86 SEOELESTTRGD the waste CRT device 1.
The vast &; &@ﬁ * gg sequentially noved to the respective
processes %y t%e nDV|ng pal et 21 noved by the conveyor 15. When

t he waste CRT device 1 on tHRBSRRAGR OFafHEt DPFCL.ASURBhveyed to the
collection process S2, a part of the cabinet and the rear cover cavering
t he outside of the waste CRT device 1, the base and etc., are cut and

(rj:\r/rlo\égdlbéuﬁ Pﬁgcﬁﬁgeaﬁ:ﬁé’%‘t‘e{%2%%%%§lrﬁéncagﬁ88ﬁe%g§e ‘ﬁgﬂ rear

o S el el R o W

Subeeauentlpedlier SFTnd e Hou S, JoUbliefek Pls) HatEng A kAt O 1
pallgt (21) for detachably holding a panel portion (10) of the
cathode-ray tube (2) by vacuum adsorption portions (63a) th;bugh
(63d) and sequentially conveying the panel portion (10)'to a
predetermined position, a meané fof leaving only the.cathode-ray
tube (2) by scrapping the waste cathode-ray tube device (1) held
on the moving pallet (51) and separating and removing a device
housing (4) from the waste céthode-ray tube deviée (1), and a
cbnveying means for conveying the separated device housing (4).
According to an apparatus for and method of collecting a used |
cathode-ray tube,,é cathode—ray tube can be collected from a
waste cathode-ray tube device easily inexpehsively, and natural

resources can be recycled.

Figure 3



process S3, the shield case, the bolts and the outer-shield are

19 renpved fromthe CRT 2, and the renoved assenblies are chuted through
the dust-chute 28 to the conveyor 58 on the |ower stage, thereby treated
as waste materials. As a consequence, the CRT 2 is in the formof CRT
havi ng m ni mrum peri pheral assenblies such as the electron gun portion 7,
the deflectian yoke 8 and the anti-explb4®on band 12 attached thereto.
Thereafter, the CRT 2 is conveyed to the collection process 5S4, and the

size of the CRT 2 is checked by tQB -&bze ahecker 29 during the
coll ection process S4. Data ingicat of ch ked result of the size of
the CRT 2 is supplied to the co Then,
the CRT 2 is transported to the ”J t|on / nqnthe electron
gun portion 7 and the deflecti - 4@ defl ecti on yoke
renmovi ng machi ne = \— O

o~ N
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(including the vacuum breaker) 30 fromthe CRT 2 during the collection
process S5 while the vacuum-state of the CRT 2 is being broken. The
renoved el ectron gun portion 7 and deflection yoke 8 are stored in the box
31, and left apart fromother assenblies for their own treatnment.

The CRT 2 is transported to the coIIectbQ% process S6. In the collection
process S6, when a current is flowed to the anti-explosion band 12
attached to the front face of the panel portion 10 fromthe anti-expl osion
band prelim nary removing machine 32, the whole of the anti-explosion band

panel portion 10.
process S7, and
20 arer ermv_eag by
face of the pamer—psiA 10

j R t he 2 is transported to the collection

J JEX)Iosgon band 12 and the front cabinet

{
™¢£ Aromt capi net renoving machine 33 fromthe “front
I @ the collection process

26

27
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S7. The anti-explosion band 12 and the front cabinet, etc., thus far
renoved in the collection process S7 are chuted through the dust-chute 34
to the conveyor 58 on the |ower stage, and treated as waste materi al s.
Then, the CRT 2 is transported to the collection process S8. In the

col l ection process S8, the CRT 2 is se gted by the panel /funnel
separator 35 into the panel. portion 10 ﬁd the funnel portion 11, and only

the funnel portion 11 is renoved fromthe CRT 2 under the condition that
t he panel portion 10 is resting on the noving pallet 21. The funnel
portion 11 renoved fromthe CRT 2 is chued and disposed once within the

st ocker 37 provided on the |ower stage through the chute 36, and
ated 1n a predeterm ned rmanner by tihgIMHHAUH e-t r eat nent

sequentially tr
processes S8a, p8b installed on the floor 44 of the |ower. gtage.
Specifically, ih the regycle-treagyrent process Sga ga T urinel portion 11
I S successively h by the funme O\ ] ' 1388and t he
fini sh washi ng jraclkk eesﬁ &b, the
funnel portien 11 {tAatl ‘o
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been washed by the finish washing machine 39 is transported to the funnel
gl ass cull et storage box 40, wherein it is crushed by a crusher (not
shown) with a pressure into recyclable glass cullets. Then, the

recycl able glass cullets are sent to other process (not shown), wherein
they are fused for recycling. 49% t he ot her hand, the panel.

portion 10 with the 21 funnel
portion 11 renoved therefromis transported to the collection process S9

under the condition that it is attached to the noving pallet 21. Then, if
the shield plate or the aperture panel, etc., is disposed on the inside of
t he panel portion 10 with the funnel portion 11 renoved therefrom then
the shield plate or aperture panel spring is renoved by the shield
aperture grill renmoving nacne 45 fromthe ijfaside of the panel portion

&
10. As a result, the panel p#&tion 10 is conprysed of nearly glass only.
The renoved shi el nrﬁper*“f '
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'i's chuted through the dust chute 46 to the belt conveyor 58 on the |ower
stade, and treated as a waste material. Then, the panel portion 10 is
transported to the collection process S10, in which aperture grill pins
are renoved by the aperture grill -pin renoving machine 47 fromthe panel
portion 10. The pins thus so far renoved are stored in the waste materi al
storage box 48 as waste materials to b2/éreated | ater on. Then,
t he panel portion 10 is transported to the collection process Sl11. In the
col l ection process Sl11, the vacuum adsorption portions 63a through 63d are
evacuated down to the negative pressure to renove the adsorption, and the
panel portion 10 is renoved by the panel noving and renoving nmachine 49
fromthe noving pallet 21. The renoved.panel portion 10 is. transported

t hrough the dust chute 50 to the recycle-treatnent processes Slla, Sllb
provi ded on the | ower stage. The panel portion 10 transported

t hrough the dust chute 50.to the_l ower stage is conveyed by the pallet 51
to the panel glass washing mach?}?#&,. dusts or snudges are renoved




22 fromghe panel portion 10 by the panel glass washing nmachine 52.
There&fter, the washed panel portion 10 is conveyed by another pallet 53
to the panel crusher 54, and crushed under a pressure by the panel crusher
54 into recyclable glass cullets. The recyclable glass cullets are
transported by the belt conveyor 55 to fghg panel glass cullet storage box
56, and further transported to other process, wherein they are fused for .
recycling. Undesirable materials are renoved by the magnetic separator 57
fromthe glass cullets on their way to the panel glass cullet storage box
56. Thus, one cycle in the collection of used CRT is conpleted, and this
cycle is repeated sequentially. In the recycl e-treatnent
process Slla, the panel portion 10 is washed and then crushed by the panel
crusher 54 as described above. Unless the panel portion 10 has scratches,
then such panel portion 10 may not @l ways be crushed after having been

washed, and nay be recycled &it
X




, As described above, according to the present invention, thenastd@TRT
7 device is sequentially transported-to "the predeterm ned position by the .
novi ng pal |l et conveyed by the conveyor under the condition that the front
face of the CRT is held. In addition, the waste CRT device can be scrapped
In such a state that it is resting on the noving pallet. Therefore, a
time required by a scrapping work can be reduced, and the waste CRT device
can be easily inexpensively collected by the sinple apparatus. Thus, _
natural resources can be recycled with edse. Havi ng described a
preferred enbodi nent of the .23
invention with reference to the acconpanying drawings, it is to be
under st ood that tlnevieweftheciforesaidodspeétyit 18 chnt @‘ébtaéfm?ﬁémt isvé&RIG RNt
and that various changes and nodifications could be effected therein by
one skil | ed pravideamappatatusdor and method of collestingrausesl eathode-rayctybe foémx he
I nvention as defjned,irf the . . '
a Waste cgthoﬁe-ray tube device wherein a cathode-ray tube can be collected
from a waste cathode-ray tube device by a simple apparatus easily. '
5 The invention, and in particular an apparatus for collecting a used
cathode-ray tube and a collecting method, is set out in the appended claims.
In the apparatus for collecting a used cathode-ray tube, preferably, the
separated cathode-ray tube is separated into a panel portion and a funnel
portion, and they are conveyed to different ‘positions, at which they are

10 recycled.
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appended cl ai ns. CLAI V5 1 An apparatus for

5 collecting a.used cathode-ray tube-in which a cathode- ray tube is

" collected froma waste cathode-ray tube device and recycl ed,
conprising: 5 a conveyor having a noving pallet including holding
means for detachably hol ding a panel portion of said cathode-ray
tube and sequentially novi ng said noving pallet to a predeterm ned
posi tion; means for scrapping said cathode-ray tube device
hel d on sai d noving pallet to sepé#ate a device housing fromsaid
cat hode-ray tube device while 10 | eavi ng only. said cat hode-ray tube; and

transporting neans for transporting sai d separated device housing,

wherei n said hol gjn iy hsthed ! WI Egﬁ:ﬁtédoaaﬁﬂid@-ﬁé | ke
to hold panel po(ritli glr?rsrgglf]éccﬂl% er en?a’splééefg. ’1%11% . An appar a?us for
col I ecting @bsined cwheadthe aathodearayntobe alevicecds hsodapped and rempvedbis i s

collected froma waste cathode-ray tube device and recycl ed,
conpri si ng: separated into a pamlmﬁmymdkmfﬂm@la)%wn@fbﬁﬁkﬂfq ﬁ@lllWQ‘i‘gto
T Bt paionscu VAR e iR RS RR, or o1, 521,
lbe debi ce hel d LSRR fhs,vage cathode TS ibe Yoyits RERRRRALY EYERAR [ T
I;;? hmozgl- ‘rja; al%\% gﬁe’(?vih@}ball'éﬂegtﬂ&‘éﬂ B¢ thhkbveyor, to a pheietéitnifidd Yositich in such
a state that a front face of the cathode-ray tube is maintained. At the position in
which the waste cathode-ray tube device is 6onveyed, the waste cathode-ray
tube device can be scrapped under the condition that it is resting on the mbving
10 pallet. |
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a cathode-ray tube
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transporting nmeans for transporting said separated deV|ce housi ng; and 25
7 reans for separatlng sai d separated cathode-ray tube into a panel portion
and a—funnet—portitomand conveyi ng sai d panel port. I
i

port| rent posi tions at which sai qu, .{) N

funﬂe r“[mtluu w(r!llml recycled, respectively; | EACHM
rein saideh areans is radiall y mpyeably d _

to hoId panel portions of different sizes. -

col l ecting a used cathode-ray tube in which a cat is
collected froma waste cat hode-ray tube device an i 4i ng
the steps of: det achably placing a me e boril

pr edet er m ne& s‘%m? of a cat hode- ray tube on a nmoving paI | et gU| ded
and noved by :!“ eyor to a predet erm ned position and attaching

sai d panel pertiopnf ﬂh?étﬁk'fér Bﬁifé&m%% used&athbde-day tubsaindwitichi a deet ,
I ncl udi ng the step oép novi ng sai d holding me}gns radi ally ?;gﬁgi Si ze

suitably to edyt agbe tis ¢ditecm(bdh1mrmwwes¢atho¢ﬂ-rqa’ambe device apdr reaygled,
| eavi ng only said cathode-ray tube by scrapping and renoving said
cat hode- ray” ECOMPrigig:ce under the condition that said cathode-ray tube is

tached to_said npvi |1 et;
cat hode%r ay t ube a conveyor ﬁgﬂ% A2 %ﬁggomp alle 1ncl[u|d}]ngg aﬁd&giex%ccagﬁz)%gfo?ay
tube in whiche 5/) a panel pottiGif of SafP bhm@aedai rtabe andeséquentially
cat hode-ray tu e i ce a d recyc ed, conprising 20 the steps of:
det achabl'y phagiing saidaaoeingymallet tva ptédeaemnnekbpesmnn;ed size, of a cathode-
means for scrapping said cathode-ray tube device held on said moving
- pallet to separate a device housing from said cathode-ray tube device while
10 leaving only said cathode-ray tube; and
transporting means for transporting said separated device housing,
wherein said holding means is radially moveably mounted on said pallet

to hold panel portions of different sizes.

15 2. An apparatus for collecting a used cathode-ray tube in which a cathode-
ray tube is collected from a waste cathode-ray tube device and recycled,
comprising:

a conveyor having a moving pallet 1nclud1ng moving -means for
detachably holding a panel portion of said cathode-ray tube and sequentially

20 moving said moving pallet to a predetermined position;

means for scrapping said cathode-ray tube device held on said moving
pallet to separate a device housing from said cathode-ray tube device while
leaving only said cathode-ray tube;

transporting means for transporting said separated device housing; and

25 means for separating said separated cathode-ray tube into a panel portion
and a funnel portion and conveying said panel portion and said funnel portion to
different positions at which said panel portion and said funnel portion are

recycled, respectively; and



r ay WI et guided and noved by a conve or to a
spr ed position and attaching said panel o] e !l"f}gf‘ e eans

prov| d mwnm pal l et, including the steph .--mm. -S4 NPl di ng
\mﬂl a size suitably to attachjt t he edeter i hed size
of pane "orti b | e@¥i ng onl ai'(ai7 hyj t ube by
scrappi ng and r enovi ng sai d cat hode-ray tube ;
condition that said cathode-ray tube is | attachefl to
said noving pallet; and separ ati ng saifd_sepatated.cat hedle-ray
tube into a panel portion and a funnel_portion and conveyin “saj d
panel portion andwhsreinsaidholding means isoradially Hmvsﬂdyém%lqn %8 padlefhi ch

they are re ectivel An apparatus for collecting
a used catho%ih$ﬁhp gﬁ ﬁﬁ’ @Hﬁ?egﬁﬁﬁgﬁe- ray tube is collected
froma waste cathode-ray tube device and recycl ed, conpri si ng:

a conveyor having a noving pallet wth holding neans for detachably 10

hol ding a pakel pArinetivdbf sallecting Haded cathode'ray aube e Gulfich iaatdthod®yayng
sai d moving pallet to a predeterm ned position; and means
for movBng stibe isebHeeted ftom aomaste cathpdeiray tubendavieroand tecycladz eontprising
sai d cat hodesray tub wherein said holding neans is radially
noveabl y noﬂ“ﬁgk ﬁald pall et 15 to hold panel portions of different

si zes. Cdotactib1 BRRIAE § it HBHHCSr A Broflecflind Biafata caufilte I

whi ch the hol di ng ri'se va I ons conmon
rod movabl e ay aube on adhi(ﬂfiﬁgOpallw RARIic Wl rhovich iyl Aneoreyobetab | et
to provi de common radi al

predetermined position and attaching said panel portion to holding means

10 provided on said moving pallet, including the step of moving said holding
means radia.lly to a size suitably to attach to the predeterminéd size of panel
portion; '

leaving only said cathode-ray tube by scrapping and removing said
cathode-ray tube device under the condition that said cathode-ray tube is

15 attached to said moving pallet; and

collecting said cathode-ray tube.

4. A method of collecting a used cathode-ray tube in which a cathode-ray
tube is collected from a waste cathode-ray tube device and recycled, comprising
20 the steps of:
detachably placing a panel portion, of a predetermined size, of a cathode-
ray tube on a moving pallet guided and moved by a conveyor to a
predetermined position and attaching said panel portion to holding means
provided on said moving pallet, including the step of moving said holding
25 means radially to-a size suitably to attach to the predetermined size of panel
portion; '
leaving only said cathode-ray tube by scrapping and removing said

cathode-ray tube device under the condition that said cathode-ray tube is



20*  rmovenment of the vacuum portions. : 7. An apparatus as
7C| aimed in claim6 in which each vacuum portion is slidably nount ed

in a radial—guide on the pallet. 25 8. An d in

o A e
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attached to said moving pallet; and
separating said separated cathode-ray tube into a panel portion and a
funnel portion and conveying said panel portion and said funnel portion to

different positions at which they are recycled, respectively.

5. An apparatus for collecting a used cathode-ray tube in which a cathode-
ray tube is collected from a waste cathode-ray tube device and re_cy'cled,
comprising:
a conveyor having a moving pallet with holding means for detachably
10 holding a panel portion of said cathode-ray tube and sequentially moving said
moving pallet to a predetefmined position; and
means for moving said holding portion to a position matched to a size of
said cathode-ray tube;
wherein said holding means is radially moveably mounted on said pallet

15 to hold panel portions of different sizes.

6. An apparatus as claimed in any of claims 1, 2 or 5 in which the holding
means comprise vacuum portions linked to a common rod movable in a
direction perpendicular to the plane of the pallet to provide common radial

20 ‘movement of the vacuum portions.

7. An apparatus as claimed in claim 6 in which each vacuum portion is

slidably mounted in a radial guide on the pallet.

25 8. An apparatus as claimed in claim 7 comprising four vacuum portions

mounted in respective guides collectively configured in an X-shape.



