: e3eV{4Vx001$2J3*t 464T4Pgl APPARATUS AND METHOD FOR OFF- LOADI NG ELECTRONI C
. -PACKAGES s Field of the Invention This invention relates to an of f-|oadi ng
apparatus for placing electronic packei‘g‘es such as sem conduct i cCes
Jnto receptacles, conmmonly anti-static plastic tubes. Such re@W@MmﬂWﬂ/m&
usual |y adapted to facilitate access by a pick and io place han :
particul ar, such off-loading apparatus is adaptable to acconmpdat 8*%patkages
and receptacles of differappsREtes ARDMETHOD FSRPrior Art ~

course of manufacturing e&evrr'O'rTrT'pa'CEa'g'es—ng'uT, ation machi WIMIQ mmmmm
handl ers are commonl y @HEDADINGtELEGTRONICORACIKAGESar at us to

el ectroni c packages into receptacles, such as tubes, for transport i'¢ppo~

el ectroni c packages to the next process station or to the custonmer. The

si zesy of Flif oPiNekAYESHSRY vary fromtine to time depending on the needs of
t he custmer—@%'cﬂ—p‘r'lﬂ. apparatus 20 generally requires significant
tooling changes to the off-1oadi ng apparatus for the accomodati on of these

Kk d of .tub f diff t, Si . Th f t] i ted f th
Conver i BAAREETHOMT SIS o s RAding APRAratiS {or BIRFTIY SleConGi RaPRaBeE he
system i §,é1eHiC88micthdbEior Ndvicds imb! RcepiiRIsAtdbmmbify SRIVSRIR PRsAE tube

of f-1oaders to accommpdate el ectroni c packages of various sizes Is achieved
by the utibesf Segh secaptacies ave usgaly adapteldetoofacilitatacaacess hyea)pickednd o
handl e a | arge variety of packages of different sizes, the user wll need
o iy Bleg: rebplna: o Hafigisny Shef) oBupadng! sphafdii, by dAPiaadhe very
of ten, thecsimodbtdBadidiyeRar @ieptaefit of different dizesSurmary of the Invention
It is an object of the invention to mtigate di sadvantages of the prior
art, in particular, the need to keep a whol e range of replacenent tool-sets
to s accgypp, %hﬁd%‘?\ﬁ'@r%%ﬁnd receptacles of different sizes. According to
t he invert . there rs provided an apparatus for loading itens of varying
si ze such as el ectronic packages into a receptacle therefore, conprising
means autonatically _to adjust dinmension ranmeters of the apparatus whereby
~0 t& actfbm%%{r\%e&’f "T%B’g%CtH'élBﬁ%eé“%mec B&? e&nsinguiation iaachings emiasti nto a
recept ac 0, W 7] VA

| mpr oved ama R SletomuHeRPERIPRE WA b ToddthG appaiiius fo el tiErdtle

adj ust mepacksHgestintoaresepticles, sach ssfubes, dondhsporting bectioait packages to

2CCONTOO 88l RESSRRR % 1 FPlgt 67 b b BT o

be achi efgfh timk t¥itinhe Eé?éﬁdlﬁgfdneﬂhb ﬁééd@Qithé%h&ﬁfm&‘?S%hti‘ﬁio?\%ﬁpiafﬁ(@é‘ti on in
greater detail by 20 reference to the acconpanying draw ngs I ch

i 11 uzt r agenseriady segotasneignifisant teeling ghangemto theeofplnading,appanajusofor the

dr aw ngs . rlRA J I od er sedi ng
he gencranTyegplcn B fiecd BEbkAbes At oioRbe S ERE cbel ThEldr ca by
the cl ai time Bs waisted fdedhei gonvensioh ame d3 awreist the overall up-time and

productivity of the system is reduced.

25  Further, in prior apparatus, the conversion of tube off-loaders to accommodate
electronic packages of various sizes is achieved by the use of replacement tool-
sets. If the off-loader is required to handle a large variety of packages of different
sizes, the user will need to keep a corresponding range of tool sets. If the
conversion is done very often, the down-time can be significant.

30



FIG 1 is a perspective view of a tube off-|oading apparatus for electronic
. -packages accordi ng to an enbodi nent &:‘ the present invention. ~o FIG 2(i)
and FIG 2(ii) are the top and side ¥i'ews respectively of a width

.adj ustment mechani sm usable with the tube of f-|oading apparatus of FIG 1.
-3 FIG_3is th e vi.ew of the tube off-Ioading apparatus of FIG 1.

FI G 4§§ﬂmmme tube of f-1o0adi ng apparatus of FIG 1. s FIG
5 is a section view of a tube pressed by a tube presser inside L-shape

gui ding bl ocks of the wi dth adjustnent mechanism FIG 6(i) and FIG 6(ii)
are frolttis eéle\dnjecjnofvtlm/mmntibhetot ohitigatéf disadvantggep mdrtheupriof atthen pr esent

t f d f | oadi K : d (ii
cont | qUPBICHGF. dhe obSehola UED. i ehole st ofo ToPBRETEAT B Aehid sme
"'Lsstfaédd?ﬁnbastetmargeawl re%@ﬂté%l&ecﬂ‘cﬁﬁér‘e'ﬁgsfz% functioning of the tube
of f-1oadi ng apparatus. ™~s FIG 8 is a flow diagram of the various
oper ati onal sequences of the descri bed enbodi nent of the present |nvent| on.
Detaile f d t |G 1.is. t
i ew or g Bt 174 BRarfigt st & GEOWER anatnai® padhaghd BeBSkirng to-
an embogh iyt sigé sube a@raé@mmb PeRRaGENIntd Rerdceprach theroRbé Nebrapiangt us 100

is mounted on a base plate 31 at an inclined angle such that el ectfonic
packagemegnsmtw@aﬂ@@l te adiusk dingnsiars pasmeters f tthe appamius wvarebnd of t he

tub 38 b S INLELG 3 3 3 re_inserted into
the fftol %&g?’ﬁé%%?% r%tt E%%O#}ﬂhahg? h%f E@%?%ftzgﬁs EBBa‘%ﬁSuga@ﬁd'r}tﬂe@ are
accomogiepthald tHurgéforn area defined by a fixed tube end stopper 30, guiding
brackets 4 and novabl e tube end stopper 43. 30 Mounted on the base plate 31
are a pair of |lower novable platfornms 1 that are driven to close or open by
a nova I ned

pel ow v 15 P ot dfveich Byl &bl 6 BHEE o imprby ¥ FREEHaR T %o GEENT

pl at f or wadihg sapparated. by enables altdrhatid | adjastnpentdes thet cappasatue ltdo near
not i on.
i5

programmable widths when the accommodation of packages of different sizes is
required. If the conversion avoids the need to replace and align tooling, a shorter

conversion time can be achieved.

It will be convenient to hereinafter describe the invention in greater detail by

20 reference to the accompanying drawings which illustrate one embodiment of the
invention. The particularity of the drawings and the related description is not to
be understood as superseding the generality of the broad identification of the
invention as defined by the claims.

25  Brief description of the Drawings

FIG. 1 is a perspective view of a tube off-loading apparatus for electronic
packages according to an embodiment of the present invention.

30  FIG. 2(i) and FIG. 2(ii) are the top and side views respectively of a width

adjustment mechanism usable with the tube off-loading apparatus of FIG. 1.



S Referring to FIG 2, four camfollowers 17 of which two camfollowers are
_-adj acent to each Ilnear gui de 15 are nounted on the novabl e bl ock 16. Cam
foll ower guides 18, 19 for the camf-dltowers 17 are correspondingly fixed
.on the left and right of the |ower novable platform1, respectively. Wen
t he guiding block 16 noves up and down, the four camfol | owers 17 nove

al ong t RS s3 isplbe side vignnakthe tabepﬁfdpad@@wrawm FiGe1f i xed on the | ower
novabl e platforns 1 and it then drives these novable platforms 1 in a
direction substantially perpendicular to the notion of the novabl e bl ock
16. TheFiGc4 igthe topmievwbf tHeofubedsif-wadineasparatod of FI@wel, gui des-18, 19 wil |
translate the vertical up-and-down reciprocal notion of the novabl e bl ock
16 to the transverse opening and closing not i ons of t S the | ower novabl e
pl at f or 1 n t o) p Ems 1 can
open; ang]s%l os'évém%t Eh{)ﬁe\ﬁ%ﬁ@n |ag§§§€de |£n|tlrjlg gﬁeAL%tg% of upper
nmovabl egpiditdg blotks 3f thieewialth btﬂjusnne:mmethaﬂnerﬂ ower movabl e platforns 1.
These | ower and upper novable platfornms 1, 3 nove synmetrically about a
center-line for the placenent of the packages 24 and tubes 20, 38, 39. The
20 gui dj t 2 for

t he pacEages Zﬁ@ﬁ(ﬁétéf}gj’aﬁﬁ?ﬂg@gyﬁgﬁgﬁ% égpettugegﬁéﬁgﬁgg%ﬁ??% are all
nmount edobthe pmrmmpeantlmnyaMGe\ iblis{i) onfig@redTioe loadiag packagesk dréd (i)
controllln f t he | ower novable platforns 1 2s noves on
anotter Cp3 9Uf85f9f 5’1@8? 08 HQ%S ‘15 of the width adjustnent assembly 101. The
novabl e block 16 in turn is driven by a rotary-to-linear nechanism This
rotary-to-linear mechani smconsists of a notor with encoder 41, a coupler
45, a | E¥d. Barewidzoviews of the mechagismsdivetratry ther tubkegehewal sequanceShe

of e ABHRY e Rl BoRg il b Ainafie BB ol on or 'the I cad sorew |

bracket 23 and this drives the novable block 16 noving up and down as
appropriate. -5 The side view and top view of the tube off-Ioading
appaf at fEGaBds shlow dlﬁgna|na30§ ﬂawapp@ opeeatipsat seausnces ¢fathe dgscgibedi ng
pl at es di ng bl ocks 10 are nopunted on each side
of the éﬁ%@?mHQOd@Hhegﬁe%? Q%# s programrabl e width. The width of the
guiding plates 12 and the gU|d|ng bl ock 10 are determ ned by the sizes of
t he pac.age 24_and, the t 2 3 . respectively. For the sane type of
ed Bescliption:qf ¥&ar ance for inserting the
packages 24 into the t ubes 20, 38, 39 are basically the sane. Hence, there
is afixed relation between the width of the guiding plates 12 io and the
wi det ofiGhé guiadpatspsicivksview of en tobe offratidmy tappapatok atpeselpgtramid t he

L oget heb2cRioescsestiintith o Sy Bbdfifent BRI hsBot BVefibti oD aes 12 and

gui ding bl ocks 10 for accommmpdating packages and tubes of various sizes.
During tube | oading, the tube is forced into thesepﬁ%t i ding bl ocks 10 by a
tube end hsdyhepﬁdoaﬁwgaanmetus 100 isgveepted g Haseiater b at ee iRglinednove
down to It t rm 13

pl us theaﬂg;\%s)&gd& ggé,&ﬁbpkﬁ%gggégg@ﬁ%@%\}r@ttﬁbggﬁ@ rac bg gui de

t he 2pac kavgerseridl ob éne duipe SBeloly ignavityt e showe IBF 1By 3anT ehec 20y 38439 Tres
invention th rogr amabl or, tub 20, 38, 39 and packages
2" of  cTseeRates Redr Resdies BBBara 1P HRicRgoh e aap@muarﬁr@ P6Ypackages
24. A sta?éldataeow#@daaudwnﬁmagﬁegﬁaayd@fm@d HyS aOfixdd hutse RIHd s@ippet ogpers (the
fixed tube end stopper 30 and the novabl e tube end stopper 43) and (ii) two
pai rs ofuiding brackets 4 and movable tube end stopper 43.

30  Mounted on the base plate 31 are a pair of lower movable platforms 1 that are

driven to close or open by a movable block 16 of the width adjustment



guidi ng brackets 4. Anong the two stoppers, the fixed tube end stopper 30
-is 2s fixed and | ocated near the opening of the standby tube 20 where the
packages 24 are being fed. The novabl4-tube end stopper 43 is novable and

| ocated at the opposite end of the | oading tube 38. The | ocation of the
‘novabl e tube end stoppers 43 can be adjusted according to the |ength of the
t ube 38mephanisib gseexriaiped helew Mithgetarrees to F@@(%Jﬁ@éaowenbofdgser

endof ISt pBkFBie ot BAATRER By e el O i ot duits AMERRBES: °3

i S nounfiggarafoti@ée.h si de of the -6 said upper novable platforns 3. This
width of this assenbly can be progranmable to provide guiding for the
colum of standby tubes 20. Thus, the guiding brackets 4, the fixed tube
stopper pifedifd I #1GDSANE CURP ERfvets S4PPRR furich HRbNEARNidliofRld HreOf

st andby or subBsequent tubes in position. Agaln, the l[ocation of the
nmovabl eatljacenttul eatlopipear 48ides18dira shedntadcan dhegndvabidréldokntB.h @dmt he

bei ng | GG Gpem 8T8 R Dt CORTRIANETS 1 A o bR GE oD oS8 39) | s
carried Ve tdrviakl ShShat rr

separ at fﬁt"f‘g égggedrrbﬁﬂb Igg/eigﬁg?%’%?g pgf thrgéq?isﬁ%gﬁgw %é?g\ﬁgfgqlg@gl

fi nger sbibckitd movesrup and dowme tise fmk aam ffolloygera 017 B@vataleng theeklopédacent to

the t f the loading tube .38, are | t h. end _and i tioned
bt e eBRnnels o ARk Bides REuE ard fed S5 B loBkn R BRE PaRBftg Tabt tag ot
the bot {idR Afivéd these! M'E‘Oaﬁ'l@}”ﬂaﬂ&‘ng% 4 iﬁ%/@hbeté%rrgag?tbggé% p&pEndiculgnever,

an upper level finger 7 1s |located at the m e tube separation

assenbl jo #8 mudionsofgbeimovatie bieckal6.eVidie ibglinef eajoploristonendOidri thesess of

one tube_abovge the t. I I | finge 6, \MWen the be separ at,i on
assenbl ga%?q@@g %@%r@e{? Wg'ﬁmsé&go{r%rrﬁegl\ﬁgf Hﬁé%qﬂﬁtj#‘fvﬁfrglcﬁ’rﬁf/alf orce of
gravity nidtion éfithe sHdRMIé bRIGRt fEOfothe. traywetsadpéting Whd ciSsitg otldmsssfpar at ed
and left at the bottom supported bglw't he support platformb5 when the tube

20 d&pathe lveravevatieplatforms, ts With 3hig reechanismnlier gaip ohlawer mavable i nto
the st . : ' i h| th
e el SPerraRe oA ool B8l bOReL REs Fedife IBBAl AL ot Don

al so supp'wrdfe:qbpbyrrtdr\]/ahﬂe ﬁla’;]fomgBagedafniﬂ ﬁg tb;bm:::;I tiw‘dmgrermlh(ovaw@?wtﬁomms of the
notor 41, _one can change the w dt t he qui_ din racket, 4 fo
accomméaﬂ]?‘ﬁée§9‘é{ﬁﬂﬁ\9‘gt‘ﬂﬂf@s‘ ’BBV%P'ﬁégawm%g’ g’e’b‘&g%tqyﬂﬂnﬁt@?.ﬁ@éﬁgf’%apai r of
the uppeenfahViaB! B Rh@ldiaéd ert of e BHbKAJES BUOSIS tdes’ 26, BBXi380 fie | oading
tube 38, the guiding plates 12 for guiding the i ncom ng package 24 and the

gui @0 ng gbidingk bloska 1fldor thecloadingdubes 381 thelguidingsilated R fouthespactkages al |

o -1 oadd e BR-IRG PrABRAS A R 4B SElsSBy e B8P re M nBh bR P res®; S
pr ogr amgppeemolbblevpldtfornes 3t hese assenblies can be adjusted by programmabl e

means through, for exanple, mcroprocessor control or even nmanual
adjustment. s The systemwi |l return to its initial state by resetting the

system f g Lald i A Wl s 10,
aur di ng TBEaT QL8 Bbck™1d b ARlq i mBUEmEhELhelbwEl b Al drne ]

i ni 5 al Nevasasn andthes pair of sineanyuidds d Snf thé evidibeadjugtnent assemblyed 0%kt at e,
the tube separatjon assenbly 28 will be at a forward position or_'in'

posi ti of{hsn&oyeblﬁealeyk % Ko tﬂnt'ﬁ\ﬁry@an@b@ fQiBestodeatfaechasisiandThis pusher
9 whi Phréﬁ?ﬁfd-w reBRaftbim Est‘,_i%IQ%ﬁ’ R0l Wit eRcadst £ 3 aoa@emg?ar ward
posi tion. e tube presser 11 wll be noved up to rel ease any tube inside
t he Lshigestiscreine22)andiangolbihting bradket 28 dorcfhedead strew The maahie black

ext ended . t.ube ej.ect sition to clear:  yp -any r.emain..pac e 24 in,the

gut di ng 115080 TBa IR a8 Setehy Bieihet 24" AN 1LRERHBR RS itk e’ 16 1
i's ghenwietiar trafisiate td finedh frickbn Bf the IBAIMRCRAS ibradiet 23 And isis BHvéisng
assenblies (such as the guiding plates 12, the guiding blocks 10, and the
gui di ngthe auwabte dipck H6unavibg Upraxkbdown astappappialpri ate wi dth for | oadi ng
the right size of packages 24 and tubes 20, 38, 39. The guiding plates 12
at 20 appropriate width together wwth a stationary platform 13 form a
guiding track for |oading the incom ng packages 24. The user wll put the
standby tubes 20 into the tube guiding brackets 4 up to the | evel above
hei ght sensor 33 that is used for warning about the | evel of the | oaded
standby tubes 20. The user | oads the tubes 20 in such a way that the open
end faces the fixed tube end stopper 30



?s.and the tube end wth end plug 25 faces the novabl e tube end stopper 43.
-If the orientation of the loading tu 38 is wong, the orientation sensor

34 will detect the absence of end pl'og 25 and give an error signal to the
controller. The normal operation will start with the [oading of a new
standby tube for feeding the incom ng package 24. 30 g A sectional view

of | oading tube 38 pressed by the tube presser 11 inside the L shape

gui di ngTﬁé@,rd@SwéQ/ Arsd fdwvewatﬁé%ée oﬁq@aémgt drétua%rs%dm iheFiad the
i ncom ng packages 24 into the tube 38. s shows the front view of the

pr esent ancréGt4 mspactively.i A paiEOf:gwﬂlrmelatesOﬁ pod a prit phy-shapeguidinge and
(i) the uratiaon unl. o dln t ube, ference t IGG(l)
two pai PIQCE t)(ﬂia(ﬁ?n@oﬂpkgigpseﬂ fs'g?)pq B}% &PBGW’HFW%%QJ?Q%”% 3{1 e for
the col yrayrathnidtie dtht qrhewam of'lihé gtutthﬁé phile@M2 Fitiesgliding KH&k #pove the
ot her and™are supported by the fingers 7 of the tube se aratlon assenbly
28 excegte deternuged tbyoéh8$lms M)ttherrpawﬁg@hzﬁsaedjpibgrttmso 042 380\3H| e

support Iat or,m 5. The bot hg g0 t he, i ncom ng
package"s‘EIO Vﬁ% tEBr tlg% }5‘&1 @%ﬁ 8§|85%§38g d['#{) gtﬁ%&:ﬁse%ﬂe t ube
38 at t beaRidedor ﬁ&@rﬂd’gﬂh@gﬁtk@ﬁ@yﬂmmm tFHBQulS@eDaO 88, BY gleebaXicdlly theished
forward by ~ s the tube en usher 9 into the tube and package guidi ng

bl ocks g@Mgndiensen theyeds @ng@g rglationdeiwegn dne Mdthqurtm guMmg nt@t%ﬂ;% hol der

e gt e Hidn'd g SRR blcle oPaRn for ha I bR ARS AR BRa Tfe "
t he vactubess20;t38)r39, of vatipus lsc-ZebarTEheTgfomé bhedjpatikqdeeir didths ¢odetherl 4 Wi | |

push the package 24 on the statlon? é IatfﬁméS al on the ujde into
the | oallithgossible towse thefiaerr Baiss of 8 G’F"Pﬁgmé‘t% f08&UIdng Ofn detail

as follg : ar war d
position anna'(ri ﬁﬁgtaggg%ﬁgﬁ?ﬁ%es Sﬁ’éﬁg@é )élnzt%g mgﬂl%qupor@gglﬁgf F&?m 5 by
free fatube i@sfoil'ct&ﬂ into sheses puigliriy bleicky ‘It(bbnld tubet énd pashen amd adapéet e.
(11) Next arat i assenbl y ves back to a forwar.d
bost1 1 ohressE i Ay TS e FBoPAL FEve! fevadBLr et of sgalefih SHINg | be
i nsert eglocks 10. A stationary platform 13 plus the two guiding plates 12 of appropriate
width form a track to guide the packages 24 being pushed into the tube 38 by an
ejector 14. This invention thus allows programmable widths for tubes 20, 38, 39
and packages 24 of different sizes to be used for off-loading the electronic
20 packages 24.

A standby tube guiding assembly consists of (i) a pair of stoppers (the fixed tube
end stopper 30 and the movable tube end stopper 43) and (ii) two pairs of
guiding brackets 4. Among the two stoppers, the fixed tube end stopper 30 is
25 fixed and located near the opening of the standby tube 20 where the packages
24 are being fed. The movable tube end stopper 43 is movable and located at
the opposite end of the loading tube 38. The location of the movable tube end
stoppers 43 can be adjusted according to the length of the tube 38. The two
pairs of guiding brackets 4 are mounted on the upper movable platforms 3 of
30 programmable width. One pair is mounted near each end of the upper movable
platforms 3. Each pair of the guiding brackets 4 is mounted on each side of the



into the colum of the tubes. The fingers 6 will separate and clanp the

-l oadi ng tube 38 at the bottom The rest of tubes 20 on top of it will be 30
supported by the finger 7 and the tae 39 is held inside the fingers 6 and
7 g_ (iii) Next, the tube end pusher 9 will be actuated by a solenoid

29 to nove forward an ush the tybe_38 in t he tube quiding blocks 10. If
t he tub@'gS.UPQPISW?gI‘%ePl?ﬁ?W% Shgﬂaﬁi (W'ﬁitg‘ bqr}pélﬂ@ A§; ef"Ileéy '?Eﬂﬂa Beesence
sensor é@g%wﬁhé%ﬁw bEEAISGuiig ot Y B8uRfrY st h&%giube%.id.v) The tube

presser en nove down"to press the tube agai nst the guiding
bl ocks 10. The tube | oading cycle is conplete. The exploded viewin FIG

6(i) showt | oadi ng tub 8 on. s ort, platf,arm 5, bein I ed t he
P e Bhs. e gtiting Braskefe 41 bR Rl aRES Stdhpdt B AR B Ol IS SR & 5 o
illustr I i f i i t ;

| ncon nooBper a3, Maie 8lcdhankiesiadiny R subi8qLOACMS! 20 i Bhsiit |

| andi ngApgai thetocatiberad the vnaovalte hudecesd steppasddyisdadjusted anconding do t o

ist jn the,l i fot 24. T i
(ot 1 tleaii SCBrdatsg MreBEt e Ssnplaliontor e YA 208 s “not
pl aced giybd 88l RAIBASIWhicANS tﬁé‘SoIfé\?nlLtluﬁéﬁI’I 8oWirein D€ ARs m,'da,tsggp]gger and

give an error signal. The ejector 14 will then nove forward to pu t he
packageisxgrtied out hy activatinggthedbbe 38paratiog assenmblnef. bhe tuke separationr y

o1 altbe. Foeiunly ot Lot bis® e, TErOWR T FRBS 6 SAEATRRR' on™
such t hile $thek PREIRE2(,BI &t 4 Rvel Hedcoit tbﬁﬁettupgf b loAdirddheibei 38, @fre t he
ejector 14 a small nozzle 45 blows air to the package 24 and prevents it
from st logriasyat sacmengj ard gre pPostigned ptrtbe rlaeatiaghwhergin fhesexfieoes §i 1| t hen
be sh [ I j t ' i L ct to

i tspgt aﬁ%ﬁ!?%tﬁ@)slhﬁelé)ﬁagﬁd{?%? e%géfgtetz]%f%drl%mgfefr(ﬁéag‘lglhg{no#b%ﬁ%n‘r(\}%étmé\g% I‘gge. The

nunber efppst pRgfosm28 Huwayel eah uppehievebfidgeg? isiloecat atthey middiesibl e and
alimt counter can be set bo é@e tube off-1o0ad control]er. For each
packagetheoldrentpraratian assemplyl 22 apf 1s nositienRg atqurfvet baing ewealitadheased by
one. Astm&r%seo?%ﬁé.trus@cssavéfaee Iv%SI%INér'IgI/éI fih ch_nt I/\fl’rIérﬁrthé“thbe' hitiate
a ~0 sequence of notions to unload the | oaded tube 38. As the preset nunber
of packseparafidn @sseambiye @8 troovdseovards,stheealbdledsolume afubbesndll falkhyer 9 wil |
retract -10 and t he standb ube 20 will be.pushed, gut. fromth ui di ng
bl ocks. 10569 oy b B SPHest PREo(E samhepariRL a8 Wit ke SFoarind) e, | he
novabl egRgPBART 4t B ldotom, Ssispited bRNheesashort tattdtth B Gehedivave ftupen t he

| oaded tube 38. This action allows the |oaded tube 38 to free fall onto the
t ub20 coserayalien Zasseamilyy 3& maveshin padt theset fingess HeranduBelsagointo ithe ar e

still I‘SIa‘?xdﬁg t&ﬁ‘&zg“?ﬂ&ﬁbé’ gth%vIe%RS |§s§@8§cﬂh¢ b 38 IR terfBe H2W b{).g this
unl oadi hg t novabl e Support platformb noveto a rearward or ' ou

posi ti othese fildeosvetdnel 7 @ndithg restoefthd3tarmibyrtapes 20carelwsd sbpportdd bgt or 21
~0 undepneath. If in case the tube is not able to drop into the tube

coll ectB¥™1, two tube sensors 36, one near each end of the |oading tube 38
and rmount ed underneath and along the center-line of the tube 38, wll
trigger and give a warning signal to the-controller. If it is clear, the
movabl eByupporamming ther mursbex of reviokrions o the moton41 conecen phwingedheor ' i n'

i tion. and.i he ~ | oadi be 38.,Th b
o o Mg bR bskE ALY adebrman i By ibds Sovarted bee 'to Fi
6(ii): &éparakien tbEdiweEAthBUSAIEOf Qhévidffesm_enlh?\aame totatfdring Bi t i Phe guimﬁgﬁbe a8

position, 20 (ii) the tube presser nove up to rel ease the

(iii) thiocks ek tar fixdngithe leadisgiobeaidl the guidingxpletased2fosiguiding $beh t hat

rovab NN sl A e e e NabrEs, A1%P AidoBBRtRd 55 3¢ on "o
t hesd ef standby tubes 20 are all mounted on these upper movable platforms 3. Hence,
the width of the tube off-loader assembly on top of these upper movable



2s (v) The loading tube 38 will then free fall and drop into the tube
collector 21. The colum of standby tubes 20 and the tube 39 just on the
top of unloaded tube 38 will be hel d 7and supported by the fingers 6 and 7
.of the tube separation assenbly as shown in the expl oded view at the right
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i ncom n separators support the
whol e coilamomal acﬂjutstmbmt and separate the | ast bottomtube 38 and the rest of
t he standby tubes 20 above it. The tube 39 just above the bottom tube 38
will be inserted into the three fingers of separators. s The tube renewal

Sequ?”c?ﬁeas'[}gﬁrﬂevvﬂl%?urﬁe ftatiheal @%Q@adv FEBHIIRYy %ﬁ@‘@?sfe% Bk Gy forkb& 7 (i)

shows t hat t he novabl e support platformb5 and tdbe separation assenbly
28 are mutuahzatuomrThe)mdihel qidbetgtmhng cblcmklsdmxlgundmg platess12 angd@siidingn. The
fingers o t he Io di, n o tube
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rest of standby tubes 20 are supported fingers 6 and 7 of the

t ube sepasition on laspesttwvyandns ready o Eold)thgrs@mdhyntanbesrﬂ@ s'ﬁb@dﬂube ghdtform 5

noves out to ett; .the tube 38 i.s un t of _the tubes on

e Tabopketisted fihie s, divels FVibel & iadel 28 gFTERE Tl stubdhafe it sont y.

The unl Eéﬁﬁﬁdntmt%ébréééﬁ? 11NVl B mdvelaur ) lefsdser ardltubednsideahs L-20 FIG 7

(i) shows that the novabl e sup _Fort platform5 noves in and returns to its
o

f or war dshaped itére gmdmg bﬂmyw he @igmet 1Agvll meve Itedts aytendpd.tubeG 7 (iv)

shows t 8 d
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the 2s mmlmg"tuuelmimtm%pud@ﬂdmbebkgﬂnsmmgltoé thdleregltacobd”lu) its indtiedtos 4. The
t ube 39 vv|II fall to the bottomand it becones the bottomtube 38 for

| oadif nghPW® RPORURA-ng package 24. The cycle will be repeated as the tube
separation assenbly 28 noves back to its 30 forward position and the
fingers 6 and 7 will insert into the standby tubes 20 again as in FIG 7
(i). ThAllibeiguidiogaesemblies (@udh astheughiding platest hid thelguidjog diaaks 10,

and the guiding brackets 4) should be preset to the appropriate width for loading
the right size of packages 24 and tubes 20, 38, 39. The guiding plates 12 at

20 appropriate width together with a stationary platform 13 form a guiding track for
loading the incoming packages 24. The user will put the standby tubes 20 into
the tube guiding brackets 4 up to the level above height sensor 33 that is used
for warning about the level of the loaded standby tubes 20. The user loads the
tubes 20 in such a way that the open end faces the fixed tube end stopper 30

25 and the tube end with end plug 25 faces the movable tube end stopper 43. If the
orientation of the loading tube 38 is wrong, the orientation sensor 34 will detect
the absence of end plug 25 and give an error signal to the controller. The normal
operation will start with the loading of a new standby tube for feeding the
incoming package 24.

30



-12 blocks 10 for receiving the incom ng packages 24 as mentioned before.
-During normal operation, the standby tubes 20 wll be used up one by one
and the filled tubes can be consolid&ed in the tube collector 21. If the
level of the standby tubes is |ower than the sensor 33 a war ni ng si gnal

will be given to ask the user s to refil| the tubes 8is a flow

di agr anA(ﬁecﬁlﬁ@aK/‘d¢Wcﬂfsl°@ﬂiBQét'b%l3§l pregsrfbRY dRe bibe ﬁ@%@ééﬂl'ﬁ@@eé%édl nment of
the pr -egrﬁéﬁe p{g\éiﬁﬁ télgpks ho%s Eﬂﬁ\gh r?r\(%%onTﬁ]g%?#eh?&m?%ﬁbs\}et% I%Hﬁctﬁgt ible to
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descri bmoﬁn@b pbckggéscnmmwﬂ@mjeosaj that the invention includes all such
vari ations, nodifications and/or additions which fall within the spirit and
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of the m@ﬂ&rgattuSpaMkagelaﬁdt(o) meccnnflgdaat-nafbr UBbmtilngathleatgbe of different
size, and |load sanme into a receptacle therefor. 2. Apparatus according to
Caim1l, characterized by the receptacles being tubes and by the appar at us
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t ube t osbpporbadattorf Sm tThe beﬂtmnqtubatm ibdke are for V&pdmgatms irwooungi ng to

Caim3 har ac t he chanl S ad th t he
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t her eof ap@idottiim 'APARRE NS HV8St. %e@é@a?ﬂééﬁ@bé’%ﬁ@éu@@é@f&@aﬂﬂb? novabl e
bl ock driven by notor neans with an encoder, and a pair of noveable
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20 platform 13 along the guide into the loading tube.

The sequence of loading a new tube is explained in detail as follows:
(i) The tube separation assembly 28 will move out to rearward position and
let the standby tubes 20 drop onto the support platform § by free fall.
25 There is a slight delay to allow this action to complete.
(i) Next, the tube separation assembly 28 moves back to a forward position.
The fingers 6 and 7 of the tube separation assembly 28 will be inserted
into the column of the tubes. The fingers 6 will separate and clamp the
loading tube 38 at the bottom. The rest of tubes 20 on top of it will be
30 supported by the finger 7 and the tube 39 is held inside the fingers 6 and
7.



5. .Apparatus according to Claim4, which includes a pair of upper noveable
~platforns nounted atop the noveable platfornms for accomodati ng one or nore
assenbl i es, wherein novenent of the‘@p‘per novabl e platforns conformto
_novenent of the noveable platfornms. 5 6. Apparatus according to Caim4 or

5, characterized by four cam fol | owers, ich are selectjvely nounted two
on eacHiigj deNext. t“Pé tub angh pushar P Nﬂ@%ﬁog‘gPa@ah)é & 8pisPPid ﬁa tg Me¥® screw
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encoder. is 8, Apparatus according to any of Clains 3 to 7, characterized
by the gui diW{ bﬁs@'@ﬁﬁl‘ﬁ@% Mes?hEMar BNl of bl ocks for guiding a tube, by

a pair pl bFW ARGy KREE g shat yﬁgjah’r&ﬁ‘
pl at%f or@{) 9.%%@% De%gggg?)?” ﬁrtllg@rfo d aﬂ m BT&)ghea%rsactaélfl%gg t gﬁ%ui di ng
bl ocks and 2guidimgdlockspiat dheleba tpadinghcyele imcamppledét e si des of the

noveabl e platfornms. 10. Apparatus according to Claim9, characterized by an

ej ector for noving a package into -a tube, and by the width of the guiding

pl at es m@'e&p%_d%h%wniﬁr%lé%@ig%bwpih%t kga@dﬁfbbnssl%naswﬁpu fhq Bor the

package as 1t is inserted into a 2s tube the ejector. . par at us
accor di bgjng clathpedrby the fihgen o theztudetnepanatiayuaskenb t28s bei ng adj ust abl e
to a wdth which is comensurate with that of a package with a suitable
cl e¥rance therefor. 30 -15 12. Apparatus according to Caim 11,

char act piiinfisl a?%in’f foeF s & o MUstrie el Idhdighdosickaged 24 Rit6&Ihd $batin

adjustable to e sane extent as the separation between the noveable

pl at f orivbe 38,1tBe ingyraing: RRckageotdlisnplaced yaa wickparm Rdr eripdhe Aubie I9§f- t he

Wi dth Ol%aﬁhlgngmigdﬁosition-where a vacuum hole 32 can provide vacuum suction to
assist in the landing of the package 24. There is a vacuum pressure sensor (not

15 shown) connecting to vacuum source 26. If the package 24 is not placed on the
landing position, the vacuum pressure sensor will trigger and give an error signal.
The ejector 14 will then move forward to push the package 24 into the loading
tube 38 along the track on the stationary platform 13. The width of the said track
is defined by the package guiding plates 12. Before the ejector 14 retracts, it will

20 move to a position such that the package 24 is received by the tube 38. At the
tip of the ejector 14 a small nozzle 45 blows air to the package 24 and prevents it

from sticking to the ejector 14 during retraction.

The package 24 will then be pushed into the loading tube 38 and the ejector 14
25  will retract to its standby position and prepares for the loading of the next
package. The number of packages 24 being fed to the loading tube 38 is
programmable and a limit counter can be set to the tube off-load controller. For
each package loading cycle, the value of a running counter will be increased by
one. As this counter reaches the preset limit, the controlier will initiate a
30 sequence of motions to unload the loaded tube 38. As the preset number of

packages 24 being fed to the tube is reached, the tube end pusher 9 will retract



for a tube being defined by the guiding blocks and the width of a track for

. a package having a fixed relationshif dependi ng on the paraneters of a
tube. 14. Apparatus according to Clat%s 3 to 13, characterized by the width

of the io guiding assenbly being programmable. 15. Apparatus according to
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of the sgymatidniassethbly@R8.Apparatus according to Caim17) characterized by
the location of the tube end stopper being adjustable according to the

| ength of a tube and by each pair of guiding brackets being nounted on
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tubes, being substantially coincident. ~0 21. Agpar atus according to Claim
20, chavndgreeatheangyalong dCﬁntéf-llﬂﬁeOnghledtu’(@ gBatvl triggeraant ngiveri ang
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si mul tam@@umbye back to forward position or ‘in’ position and is ready to support the

15 next loading tube 38.

The tube unloading sequence is explained in detail as follows with reference to
FI1G 6(ii):
(i) the tube end pusher 9 will retract to its initial or home position,
20 (i) the tube presser 11 will move up to reiease the tube 38,
(i)  the ejector 14 will move forward to its extended position such that the tube
38 will be pushed out from the tube guiding blocks 10,
(iv) the movable tube support platform 5 will move out to the backward
position on the left,
25 (v)  The loading tube 38 will then free fall and drop into the tube collector 21.

The column of standby tubes 20 and the tube 39 just on the top of unloaded tube
38 will be held and supported by the fingers 6 and 7 of the tube separation
assembly as shown in the exploded view at the right upper corner of FIG 6(ii).
30  After the loaded tube 38 is unloaded, the movable platform 5 will more back into

forward position where it is ready to support a hew empty tube being set in place



~ s 22. Apparatus according to any of Clainms 3 to 21, characterized by the
-tube separation assenbly conprising a plurality of support fingers. 23.
Appar atus according to Caim22, chafdcterized by three support fingers. 20
.24, Apparatus according to Claim23) characterized by a pair of support

fingers being | ocated at front and re_g%%?nds r s;;ectively, at a position at
t e,
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being | oaded with incom ng package(s). is 30. paratus according to Caim
29, chastandbyitlees 20 amaesemm‘teﬁbghathe Jindess Bganpar abthe tubeuseparatianbot t om
tube, b é%}ﬁ Iyoveabl e support platform being noveable transversely
Iateral¥§ % eby no | onger positioned to support a | oaded tube, by the

tube end pusher being retractable and by the tube presser being 20 operable
to rel ease _the | oaded tube. 31. paratus according to C ai m 30,

chatct BI® Zed) showsdha) the swprest AgtiapBrapIgyesitdo the fft dhe dwbrd8pssi ti on
to push,fichtBE ot thef reSBbFtHEULBES WnOhESabove are held by the fingers 6 and 7

of the tube separation assembly. The unloaded tube will drop into the tube

collector 21 underneath.

20 FIG 7 (iii) shows that the movable support platform 5 moves in and returns to its
forward position. It is ready for supporting a new loading tube.

FIG 7 (iv) shows that the tube separation assembly 28 moves out to its backward
position. This allows the column of tubes 20 to free fall and drop on to the

25  support platform 5§ under the guiding of the guiding brackets 4. The tube 39 will
fall to the bottom and it becomes the bottom tube 38 for loading the incoming
package 24.

The cycle will be repeated as the tube separation assembly 28 moves back to its
30 forward position and the fingers 6 and 7 will insert into the standby tubes 20
again as in FIG 7 (i). The newly loaded tube will be pushed into the tube guiding



whereby at an extended position of the ejector, the tube falls freely into
-said tube 2s collector, subsequent tuhes being held and supported by the

t ube separation assenbly 32. Apparatas according to C aim 31,
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20 4. Apparatus according to Claim 3, characterized by the mechanism for
adjusting the widths of the apparatus comprising a plurality of an even number of
cam follows, half thereof being on respective sides of the apparatus and mounted
on a movable block driven by motor means with an encoder, and a pair of
moveable platforms, one of which is located on one side and the other on the

25  opposite side of the apparatus and mounted on a pair of linear guides, one guide
being at a front end and the other at a rear end of the apparatus, whereby as the
moveable block reciprocates substantially vertically, the cam foliowers move
along sloped channels in cam follower guides mounted on the moveable
platforms whereby to drive the moveable platforms reciprocally in a direction

30 substantially perpendicular to the motion of the moveable block.
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6. Apparatus according to Claim 4 or 5, characterized by four cam followers,
which are selectively mounted two on each side of the apparatus and the motor

means comprising a lead screw connected with a motor controllable by the

encoder.
10
7. Apparatus according to Claim 6, characterized by the width of separation
; between the pair of movable platforms is programmable through the medium of
the encoder.
15 8. Apparatus according to any of Claims 3 to 7, characterized by the guiding

assembly comprising a pair of blocks for guiding a tube, by a pair of plates for
guiding a package, and by a stationary support platform.

9. Apparatus according to Claim 8, characterized by the guiding blocks and
20 guiding plates being mounted on opposite sides of the moveable platforms.

10.  Apparatus according to Claim 9, characterized by an ejector for moving a

package into-a tube, and by the width of the guiding plates and the stationary

support platform defining a guide track for the package as it is inserted into a
25  tube by the ejector.

11.  Apparatus according to Claim 10, characterized by the guide plates being
adjustable to a width which is commensurate with that of a package with a
suitable clearance therefor.

30
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5 13. Apparatus according to Claim 12, characterized by the width of the guide
for a tube being defined by the guiding blocks and the width of a track for a

package having a fixed relationship depending on the parameters of a tube.

14.  Apparatus according to Claims 3 to 13, characterized by the width of the
10 guiding assembly being programmable.

15.  Apparatus according to Claim 14, characterized by the support platform

providing a vacuum for holding a package at a loading station.

15 16. Apparatus according to Claim 15, characterized by orifices through which
the vacuum can be drawn, said vacuum orifices allowing detection of the

presence of a package.

17.  Apparatus according to any of Claims 3 to 16, characterized by the
20 second guiding assembly comprising a pair of stop means, one being fixed and
located near an opening of a tube where a package will be fed and the other
being moveably located at the end of the tube, and by two pairs of guiding
brackets one-pair being mounted at a front and the other at a rear of the
apparatus.
25
18.  Apparatus according to Claim 17, characterized by the location of the tube
end stopper being adjustable according to the length of a tube and by each pair

of guiding brackets being mounted on opposite sides of the moveable platforms.
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1 10% & duididg! Hloekstfar)a Ybading tube, guiding plates for an incoming package to be
loaded and the tube guiding brackets for subsequent tubes, being substantially

coincident.

10 21. Apparatus according to Claim 20, characterized by the width of the guiding
plates for an incoming package, the width of guiding blocks for a tube being
loaded, and the width of the guiding brackets for a subsequent tube, being
programmable simultaneously.

15 22. Apparatus according to any of Claims 3 to 21, characterized by the tube

separation assembly comprising a plurality of support fingers.
23.  Apparatus according to Claim 22, characterized by three support fingers.

20 24. Apparatus according to Claim 23, characterized by a pair of support
fingers being located at front and rear ends respectively, at a position at a level
one tube thickness above the bottom tube, and the third finger being adjacent the
central axis of a subsequent tube one tube thickness above the tube being
loaded.

25
25. Apparatus according to Claim 24, characterized by the fingers being
adapted to support tubes stacked inside the tube guide and by the fingers at the
respective front and rear ends of the apparatus being used to separate a tube
being loaded from subsequent tubes and secure the tube being loaded onto a

30 moveable support platform.
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28. Apparatus according to any of Claims 3 to 27, characterized by the
renewal mechanism comprising a moveable support platform, a tube end pusher,

10 atube presser and an ejector to push a tube out of guiding blocks.

29. Apparatus according to Claim 28, characterized by the moveable support
platform being underneath a tube being loaded and adapted to provide a

mechanical support when the tube is being loaded with incoming package(s).

30. Apparatus according to Claim 29, characterized by the said mechanism

being operable to unload a bottom tube, by the moveable support platform being

moveable transversely laterally thereby no longer positioned to support a loaded

tube, by the tube end pusher being retractable and by the tube presser being
20 operable to release the loaded tube.

31. Apparatus according to Claim 30, characterized by the ejector being
operably moved to an extended position to push a tube out of said guide blocks,
whereby at an extended position of the ejector, the tube falls freely into said tube

25  collector, subsequent tubes being held and supported by the tube separation
assembly.

32. Apparatus according to Claim 31, characterized by the movable support
platform being operable to retract and the tube separation assembly being
30 extensible to allow tubes inside the guiding brackets to fall onto the support

platform whereby the tube separation assembly will be operable with the fingers
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