14 FEB 2006 APPARATUS AND METHOD FOR OFF- LOADI NG ELECTRONI C PACKAGES 5
Field of the Invention This invention relates to an off-I|oadi ng apparat us
for placing electronic packages such -at-sen conductor devices |nt?
receptacl es, commnly anti-static plastic tubes. Such receptacl es!&fEB 2006
usual |y adapted to facilitate access by a pick and to place handler. In
particul ar, such off-Iloading apparatus is adaptable to accommbdate packages
and receptacl es of dlfferent_5|ze B d Prior Art 15 In the
course of manufacturing el RAE d QLB | on nmachi nes or test
handl ers are commonly e FFQIPGQE”N EEEC‘ETfRf N@@ atus to | oad

el ectronic packages |r$Lr1ﬂaneptagies——sué%—as—éggéggﬁgir transporting

el ectroni c packages to the next process station or to the customer. The
sizes of the packages may vary fromtine to tinme depending on the needs of
t he cust dnield oltennNenti®n appar at us 20 general |y requires significant tooling
changes to the off-Iloading apparatus for the accomodation of these
packages and of tubes of different sizes. Therefore, time is wasted for the
conver si oThigrfvéstich retatekttotdieoffisadihg appatatus femslacing aleetidnic tp‘ﬂcl@é%éd”le
systemis reduced. 25 Further, in prior apparatus, the conversion t ube

of f - | adeSUch @sasemigRgAICtor dewees d'hﬁocffif&@&%@% eemingnly, @antisstatie plastichi eved

nandl & o kPge" SEHT EEEpokE e My Hepidlf 18 FRottBREBEorsh bR PRI e

to kegp aplaeer éxpaidi Nth r;&meul@f tueh safmadirfg tdsparaiey 65 Siadaptablglofe very

often, the down-tinme can be S|é;n|f|cant
accommodate packages and receptacles of dlfferent sizes.

Background and Prior Art

15 In the course of manufacturing electronic packages, singulation machines or test
handlers are commonly equipped with an off-loading apparatus to load electronic
packages into receptacles, such as tubes, for transporting electronic packages to
the next process station or to the customer. The sizes of the packages may vary
from time to time depending on the needs of the customer. Such prior apparatus

20 generally requires significant tooling changes to the off-loading apparatus for the
accommodation of these packages and of tubes of different sizes. Therefore,
time is wasted for the conversion and as a result 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.



2 Summary of the Invention 14 FEB 2006 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 +®- 5 acconmpdat e packages aqq FEB 2006
receptacles of different sizes. According to the invention, there'is

provi ded an apparatus for loading itens of varying size such as electronic
packagesSunmtary ofdbegdnvernton heref ore, conprising neans automatically to
adj ust di mensi on paraneters of the apparatus whereby io to accomobdate at

| east packages of different size and |oad sane into a receptacle therefor.
The presgn LAVRAEECBF tRESINTERch 4@ ert@‘été'%i%v!aHPégé‘ée@f Wﬁ&*}ﬂ%rsah,f% an
of f- |l oading appdaratus. It enables autOmatic adjustnent of the apparatus to
i s progrparteblag, vihét heedhén kéep ascunoieiainge of ppdacamentoftodi-§dter émt si zes
is required. If the conversion avoids the. need to replace and align

ool 1 g, AT RBIo0aLe BeEkAGRRS om e R CIEn ohBTREAMERs- Tt wi I be conveni ent
to hereinafter describe the invention in greater detail by 20 reference to
t he acconpanyi ng drawi ngs which illustrate one enbodi nent of the invention.
The part Accoring yo dife timerdicanitingre isnprovidedr ah @pparatas dor dading itermobft o be
under st ood as s.uger s%di ng tpe %ener ality of the roa%i dgnti fication of the
i nvent i oYAYNGBIER RUENAS BIRSITONE; RRCK3FESHRIOLR T pelsthereTere, (P8 ANSING ngs
FIG 1 il b S\ hRadisn tronic
packages S20S AT BAFACHEY 6 B e FROSpEuS Shepe )T
and H G to2@ccommnedatheat dgastnpfaskatesvioévdifferenpesize varid/ lodd asarndt imto a

receptacle therefor.

The present invention thus seeks to provide an improved mechanism for an off-
loading apparatus. It enables automatic adjustment of the apparatus to
15 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.



adj ust nent nechani smusable with the tube off-|oading apparatus of FIG 1.
14 FEB 2006 FIG 3 is the side view of the tube off-|oadi ng apparatus of
FIG 1. FIG 4 is the top view of the3tube of f-1oadi ng appar at usl ofEBFI08E 1.
s FIG 5 is a section view of a tube pressed by a tube presser inside
L-shape guiding blocks of the wi dth adjustnent mechanism FIG 6(i) and FIG
6(ii) arklG.roistthelsidaviewnolthesbefoft-leadingrepraratusoefdrfy tapparatus of the
present invention, when it is (i) configured for |oading packages, and (ii)
Jo configured for unloading tubes. FIG 7 are side views of the mechani sns

i |l ustratimy isheeltdpaidve bewR tubRisfenRRing dpparaus BEFfGNEtioning of the tube
of f-1 oadi ng apparatus. 15 FIG 8 is a flow diagram of the various

oper ational sequences of the described enbodinment of the present invention.

Det ai | ed scr.iption.of the Preferre i 20 FIG 1.is a,perspective
vi ewof Eﬁugésoﬁ fs_epg%livh%wa?jpirtaﬁaﬁp%%@cg%ggg%ggcpresggrkw&e A‘c’% ng to
an embodyiBMg B1bck6f cowRIth atjustbhbmechBgishiibe of f -1 oadi ng apparatus 100
is nounted on a base plate 31 at an inclined angle such that electronic

packages 24 being fed into the tube 38 can slide to the 25 | ower end of the

t ube 38 Vi (o] J T 3 re. jnsert into

t he offplg‘ﬁ%(ﬂgai%ggéﬁ@s 0#68@4:%'%’%%0'} g%%fgfwg%gBSaq%E@&?'%asf rg@.?s are
accomdgt & Pidseinh imeraibaawhe iesl (bmo@figupeeﬂfdrubsdmgcbﬁl@@egr aR8.(ii) gui di ng
brackets 4 and novabl e tube end stopper 43. 10 Mounted on the base pl ate 31
are @ patonfiguredferuntegdipodubestforns | that are driven to close or open by
a novabl e block 16 of the w dth adj ustnent

FIG. 7 are side views of the mechanisms illustrating the tube renewal sequences

during the functioning of the tube off-loading apparatus.

15 FIG. 8 is a flow diagram of the various operational sequences of the described

embodiment of the present invention.

Detailed Description of the Preferred Embodiment

20 FIG 1 is a perspective view of a tube off-loading apparatus for electronic

packages according to an embodiment of the present invention.

The tube off-loading apparatus 100 is mounted on a base plate 31 at an inclined
angle such that electronic packages 24 being fed into the tube 38 can slide to the
25 lower end of the tube 38 by gravity as shown in FIG 3. Tubes 20, 38, 39 are
inserted into the off-loading apparatus 100 via the top of the apparatus and they
are accommodated within an area defined by a fixed tube end stopper 30,

guiding 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



-4 14 FEB 2006 nechani sm as expl ained below with reference to FIG 2(i). The
novenment of the |ower novable platforns 1 is guided by a pair of the |linear
guides 2 to ensure linear notion. 5-Referring to FIG 2, four ca g@hlm\ﬁers
17 of which two camfollowers are adj acent to each Ilnear gui de are
mount ed on the novabl e bl ock 16. Cam foll ower cgw des 18, 19 for the cam

fol l owerfﬁeg:.l'fa%iﬁ@ @@r&@éﬁd@ﬁdﬂbﬁ@\wwmﬂé&f@ﬁw e FlGY. die mpyemest of the | ower

Gown, ¢ HEBhuPOe AFRBHE: ¢ € ARl B 4 Ao, e Beat d6en 2 REESWE” hai

gui des vpme@h nestedrf 1 Xxed on the | ower novable platforns 1 and it then drives
these novable platfornms | in a direction substantially perpendicular to the
notion of the novabl e block 16. The inclined ranp or slope 40 on these cam

foll Quer g 453 1h8F13 %2 ddr BAANJoRIers "By VS WHicH B B4 AgKaldEchir ocal

not i ransverse opening a g notions

of 15 t heyj émrton@a@tbhne@i guider 15 ate rbuititetinors the ehavitsenbiddie16ai Capf | ower
novabl e rms 1 can open and close with their center-1lines renaining

unc hangé@P ow&er swd.es()‘f&uwp@f \Fe%‘l‘ éol',%irﬁ dfnarescarrespandingly fixed prothet he

| ower b I | at f

nove sgqn’%’(r@térr?dcgbﬁy oggg%tb\%er-cﬁgn er- %ﬁ%@orﬁgﬁ ?ﬁgﬁéqt éﬁﬁe%eﬁfﬁttehgu'@gkages 24
and t ubdsogk1638oved upTared déwayitied ftglrtdatmlﬁsllolz\ierisoﬂ trowel aladg tsidpesl 38, the
guiding plates 12 for the packages _ 24 and the guidi n%'brac ets 4 for t he

st andby haree!sof Heyr wﬁewﬂ%ar%ﬁxe%@@éhedawer mRy@Rlig Blatiosmsct asd®  The
movabl e gl ack: LG Haek frﬂJ)véth ﬁlgﬁorﬁ%vupﬁ %ct’icﬂ-?t ksxﬁhgglﬁygg r{@&ﬂ%r‘” ms 1

25 noves on anot her “pair I near
assenbl ytolthé. motion of the movable block 16 The inclined ramp or slope 40 on these

cam follower guides 18, 19 will translate the vertical up-and-down reciprocal
motion of the movable block 16 to the transverse opening and closing motions of
15 the lower movable platforms 1. With this mechanism, the pair of lower movable
platforms 1 can open and close with their center-lines remaining unchanged. A
pair of upper movable platforms 3 are built on top of the lower movable platforms
1. These lower and upper movable platforms 1, 3 move symmetrically about a
center-line for the placement of the packages 24 and tubes 20, 38, 39. The
20  guiding blocks 11 for the loading tubes 38, the guiding plates 12 for the packages
24 and the guiding brackets 4 for the standby tubes 20 are all mounted on these

upper movable platforms 3.

The movable block 16 controlling the movement of the lower movable platforms 1
25 moves on another pair of linear guides 15 of the width adjustment assembly 101.
The movable block 16 in turn is driven by a rotary-to-linear mechanism. This
rotary-to-linear mechanism consists of a motor with encoder 41, a coupler 45, a
lead screw 22 and a mounting bracket 23 for the lead screw. The movable block
16 is mounted to the lead screw bracket 23. The rotary motion of the motor 41
30  will then translate to linear motion of the lead screw bracket 23 and this drives

the movable block 16 moving up and down as appropriate.



The .novabl e block 16 in turn is driven by a rotary-to-linear nechanism This
rotary-to-linear nmechanismconsists of a notor with encoder 41, a coupler
45, a lead screw 22 and a nounting braicket 23 for the |ead screwk FEBE00S
novabl e block 16 is nmounted to the |ead screw bracket 23. The rotary notion
of the motor 41 30 wll then translate to linear notion of the | ead screw
bracket 23 and this drives the novable block 16 noving up and down as
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of f-1 oadi ng apparatus are s respectively
gui di ng ghdFES 4lizspedtivelpaii paif of gaidimeplatesii2@ndo pak of 10skape goidiriged on

each side of the upper npvable pl atfqrns of 5 pro rammblagfwidth. The
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Hence, there iis a fixed relation betwe he gui di ng tes 12
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sizes. Duri tu | gadi ng,. th tuge is forced into these i di ng bl ocks 10
by ot usAnie wirdhar 16E aiind acks W syen L Sidnadhe wackasesits i a | rove
down to {RLe§20, 320, % Vatibls $iedi MherBtRE KBy Jaawsﬁngttﬁéfr%afh% @@Efﬁe?f m 13
plus the two guiding plates 12 of appropriate dth forma track to guide
the packitizegossiblodbngeghetsané paiss ohguidingpBiedhf2amd gyidingdslotks 10Tors
' nvent| Ogcctorrw%o la{ir?%agkggésa%%gegm o?tvg?loag rsizteus?eﬁu%gg tggé Iggding, the

tube is forced into these guiding blocks 10 by a tube end pusher 9 and a tube

15 presser 11 above the tube 38 will move down to press it against the guiding

blocks 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



and packages 24 of different sizes to be used for off-loading the electronic
20 packages 24. A standby tube guiding assenbly consists of (i) a pair of
stoppers (the fixed tube end stopper-86 and the novabl e tube end lskiBpiiek
43) and (ii) two pairs of guiding brackets 4. Among the two stoppers, the
fixed tube end stopper 30 is 25 fixed_and | ocated near the opening of the

st andby $aide uppeihsiwvabie platieanss 3. 24 his ewiséh ngf f tis aﬁ@rﬁb@ama@ thebe end
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according to the length of the tube 38. The two pairs of guiding brackets 4
are nounted on the upper novabl e tﬁ)l atforns 3 of 30 programrabl e wdth. One

pair is Wbunttbe gwding baaekeind, e fixad iubpastoprsralf) and ﬁn%mqwabée Biberentch pai r
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t he gui di ng brackets 4, the fixed tube stopper 30 and the novabl e tube end

5 st oppethedength at thenstandby twheso0stideasspasatian of dipistandbyHubes @0; and
Docor di g 109 3B ibeiE ol ki fls th BABHP Rl hiEolinth Gt ABRE 200 38, Bofl st o

st andby jsukeded@uaby acavam)g?tﬁiaStLibel separatisieds{erbly 28, STHewibeosdpamatiotbe in a
colum of tubes 20, 38, is carried out by activating the tube
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support platform 5. However, an upper level finger 7 is located at the middle of
15 the tube separation assembly 28 and is positioned at a level being equal to the
thickness of one tube above the two lower level fingers 6. When the tube
separation assembly 28 moves outwards, the whole column of tubes will fall by
force of gravity onto the support platform 5. The loading tube 38 will be separated
and left at the bottom, supported by the support platform 5 when the tube
20 separation assembly 28 moves in and these fingers 6 and 7 insert into the
standby tube 20. The tube 39 above the last loading tube 38 will then be heid by
these fingers 6 and 7 and the rest of the standby tubes 20 are also supported by

them.

25 By programming the number of revolutions of the motor 41, one can change the
width of the guiding bracket 4 for accommodating standby tubes governed by the
separation between the pair of the upper movable platforms 3. The guiding
blocks 11 for fixing the loading tube 38, the guiding plates 12 for guiding the
incoming package 24 and the guiding brackets 4 for accommodation of the

30 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



support platform5. However, an upper level finger 7 is |located at the

m ddl e of 15 the tube separation assenbly 28 and is positioned at LF% @5
bei ng equal to the thickness of one-tlibe above the two | ower |evel*f 3

6. Wien the tube separation assenbly 28 noves outwards, the whole col unn of
tubes will fall by force of gravity onto the support pI atformsS. The

| oadi ng platierms 3vis Irogr@nyephleat dhe ViAth pidhesa@sserablies cambesagigsteddy by t he

Those. imgeranE e HeRnt ARroTHIE o7 SR EDEL B BEEG FhaMBLEL SBribove
the | astmbpadl agjusthent38 will then be held by these fingers 6 and 7 and the

rest of the standby tubes 20 are al so supported by them 25 By progranm ng
t he nunber of revoI utions of the notor 41, one can change the w dth of the
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the incom ng package 24 and the quiding brackets 4 for accommodation of the
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m cr oprocessor_control or even nanual ]gust ment. 5 The systemw || return

to its .ma&hearwy\tm%l%sirIV%@mam@'rt%n§9é Arrelactsyand skays at ai feRAVREat i on.
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4 will e cha urin |n| |zat|o ess | comand y the
shaped tube gwdmg blocks 10. The ejector 14 will move to its extended tube

eject position to clear up any remain package 24 in the guiding plates 12 or the
loading tube 38 in L-shaped guiding blocks 10. It is then retracted to its initial or

15 home position.

All the guiding assemblies (such as the guiding plates 12, the guiding blocks 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



user. At its initial state, the tube separation assenbly 28 will be at a
forward position or 'in' position and is ready to hold the standgx tuges
20. The tube end to pusher 9 which is8Wiven by an air cylinder 2 Fel 28t s
and stays at a rearward position. The tube presser 11 will be noved up to
rel ease any tube inside the L- shaped tube guiding blocks 10. The ejector 14
wi |l nmovesectiona vésWexﬁcﬂcmﬁimglmabe 8B quessaik by ithe tulee presser dd iaa';dermedi n
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wi dth for Ioadl ng the right size of packages 24 and tubes 20, 38, 39. The
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support platform 5. The bottom tube 38 is the one for loading the incoming
packages 24. The tube separation assembly 28 is used to separate the tube 38
at the bottom and the ones above it. The separated tube 38 is pushed forward by
15 the tube end pusher 9 into the tube and package guiding blocks 10 and then is
pressed by the presser 11 tightly in the tube holder mechanism, where the tube
38 will receive the incoming packages 24. The incoming packages 24 will be
placed at the package placement location of the vacuum suction to help the
landing of the package. An ejector 14 will push the package 24 on the stationary
20 platform 13 along the guide into the loading tube.

The sequence of loading a new tube is explained in detail as follows:
(1) The tube separation assembly 28 will move out to rearward position and
let the standby tubes 20 drop onto the support platform 5§ by free fall.
25 There is a slight delay to allow this action to complete.
(ii) 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.



shape guiding blocks 10 is shown in FIG 5. The systemis now ready to | oad
the 1incomng packages 24 into the tube 38. 5 FIG 6 shows the front view of
the present invention with (i) the cefiguration for |oading the pMEF%%UE
and (ii) the configuration for unloading the tube. Wth reference to

6(i), two pairs of guiding brackets 4 of appropriate w dth rovi de a guide
for the @l urMext the dwemendupesherod withde: aslbaterh byra S@!m@&%ltq)rrmvg above
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incom ng packages 24. The tube separatjon assenbly 28 is used to separate
the tube 38 il gﬁfé‘%@t&%%@ﬂ/et%eﬁﬁé@gaﬁbve it. The separated tube 38 is
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t he vacuum suction to help the I|anding of the package. An ejector 14 wll

h th on . [ t ' i nt
Phe 1 ond g cxtped-yigdbdnghsD sPeRsks BeeMetd T eoh SLERE RN et e
as fol | dgng ciampéwby e fisgeat af thntubessepairatidBavédrnbly@@ out to rearward
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assist in the landing of the package 24. There is a vacuum pressure sensor (not
15 shown) connecting to vacuum source 26. [f 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 controller 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



30 supported by the finger 7 and the tube 39 is held inside the fingers 6
and 7. -9 14 FEB 2006 (iii) Next, the tube end pusher 9 will be abtk HeB &6 by
a solenoid 29 to nove forward and puth-the tube 38 into the tube guiding
bl ocks 10. If the tube 38 fails to insert into the guiding blocks 10, the
tube presence sensor 35 w |l be triggered and give an error S|gnal 5 (iv)

The t ub@ngr thesstandby tibe 30wl RevrusheAoutrRMethe gwiding blocks HyByrse t he

d I
B o Bl oV ERE i € sBTElsBpoein  eaRuRlS, e MBI SPR e by "
t he fingeatfdind® mbees umxsserwlwto oneasidemway #8m ﬂtﬂa Tosdeidnwbagd8.nThie FI G 3
toillustrate the | oading of packages 24 into the |oadjn tube 38, the

| o nadbat aligmezing BasEd uBb P o BredahoRio e its CAltan 2] oWl bag

acei &t TG Fes e BRTh g YREY BAIRE o SANRBLP KL e QR B dhelRbe o

(not 15 sghardtiorcasueesibly28 .t 0 vacuum source 26. |If the package 24 is not
pl aced on the |anding position, the vacuum pressure sensor will trigger and
give an error signal. The ejector 14 will then nove forward to push the

P et ror g s, bijRap RO NGV AbE SPpRIIAGHE 5 hBGK (03 eRRuAIPRL IR V. i
pl at es bdsitief ad ealldve ﬁ’lee¢dad|n§4tulbesrastm drprlritd> e nobve ctcﬂle@tdloﬂﬂtl on

such that the package 24 is received tube 38. At the £1Vof t he
ej edPor ungegneath If Iﬂ@@ﬁeéhaéuwmofaablette qrﬁe intectheqibecollrgtasady dwes i t

from stiygks Nebdedrd M, BbRS REarl dall "M dJf Sheafdddy tube 38 and mounted
underneath and along the center-line of the tube 38, will trigger and give a
warning signal to the controller. If it is clear, the movable support platform 5 will
then move 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

FIG 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 release 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 § 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 new empty tube being set in place



The package 24 will then be pushed into the |oading tube 38 and the ejector
14 25 will retract to its standby position and prepares for the | oadi ng of
t he next package. The nunber of packadés 24 being fed to the | oadirig, fREOH0638
i's programmable and a limt counter can be set to the tube off-Ioad
controller. For each package |oading cycle, the value of a running counter
will be fondnaehmgaméaj,ncomieg pEckapes 2éou'ﬁlnerﬁngee&:ﬁe§ afHbepe essearatbrei w;ll t he

troll tiat f I d tub
S he 1SoRbHbe WS o6 gBY SeparP here Htt e Bl and Peched. -
the tubgegngk thESdBRdISy Wlds 2@hbadd it- TthelthbEESd %e%béi?@'tﬁélso&éﬁrl%é ggube 20

w || be pushed out fromthe guiding blocks 10 ejector 14 noving to
an ext eniildbeposertedintoNbetivee fingersiof separatarssupport  platform 5 noves

transversely to one side away fromthe | oaded tube 38. This action allows
the Poaded tube 38 to free fall onto the tube collector 21 belowit. 5 The

rest of fﬁl@um&ﬁrbqetv@gs% P¥8s idndathe t%bb'éeﬂé%l‘?orpﬁwéd?v%n ré?étsh%t/mtqae tube

separation assenbly 28. ring this unloading the novab support platform5
nove to G &ar W6Gd 7o) sbaws thabdiath dhetmoaablawsmbseorlt qaatforgn thulaed 8®et o drop

into the tube.co ég;io pderne Lf in ca?eth ﬁi'ﬁk? not able to
drop mﬁ?HaI’i%t'quBés%%’nge greogt Iy, gr ?'H‘f?éds%?%tb‘?% 3ol cg ch end of
the Ioa%d&t.dmberh%&.@wsrwwttﬁ@ seHQﬁb@foﬁeﬁéd‘én@lﬁlq \ﬁlll%lﬁmbh@nt%eﬂhbelbablr@e of the

tube 38, will trigger and give a warning signal to the controller. it is
cl edo, tthbe ra&/fm@rs&mﬁthepmtwffmrg will holdtorda the\teb@aekamda pf@remmd

positio SItIO and. is [ ort next | oadi ng tube
e The Trathlife- o kb€ AshBris® ob B e PR okl peTHE Fesh & el
refer en(‘sﬂalﬁdby tubes 20 are supported by the fingers 6 and 7 of the tube separation

assembly.

15 FIG 7 (ii) shows that the support platform 5§ moves out to the left; the tube 38 is
unloaded and the rest of the tubes on the above 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 § 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



FIGG6(ii): (i) the tube end pusher 9 will retract to its initial or hone
position, 20 (ii) the tube presser 11 wll nove up to rel ease t]gﬁﬂéﬁuﬂﬁfgg&
(iii) the ejector 14 will nove forward2to its extended position t
the tube 38 will be pushed out fromthe tube guiding blocks 10, (iv) the
novabl e tube support platform5 will nove out to the backward position on
t he | ef thlogls §Q)forrrreeivadithg incaieingaragkanes Rdhas meentionied beferelr duringt o t he

t ube col r - ; d t 9 j Ust on
the.t op 5 i oBEie T e Sty peL 28RN $e 0GB B0 ke BRe' REIMIR . 87, g
7 of theubgbeapeparcdhnisolidatedsiantheytube «tilewtori2n.t iethex [@vetief thé etardbyt he

ri ght upper corner of FIG 6(ii). _30 After the Loaded t ube 38 is unl oaded,

t he novdsbes p$ lawesirthas theisenssr é3pakainfidosionat Wik e ghen tuaskhg Bser | s
ready t ew enpty tube being set in place -11 - 14 FEB 2006 for
Ioad%gngqf)?lrgﬂ?ﬁf:%trhﬁ)ﬁg' packages 24. The fingers 6, 7 of these separators w ||
support the whole colum of tubes and separate the |ast bottom tube 38 and

the rest of the standby tub(fs 20 above it. The tube 39 just above the
bot t om thtise && afiaw dirdrans et theivanes PReratiepabseqyRges of theofasaiteds. The

tube re .{’dme&%ﬁ‘%ﬁmﬂ%' separation nmechanismare shown in FIG

7. FIG shows tha e novabl e support platform5 and tube
separation assenbly 28 are at 'in' or forward position to hold all the tubes
in position. The fingers 6 of the separation assenbl i.L1 clanp onto the

| oadPng 17 ﬂwtlge.dqs%'é@? hereBg Bt fiesC idlg 10 M@r@twsmhc\r'g%t@nérﬁw@rhe t ube

39 and s kh tRE; HSt icUst oadi ng
t ube 38%#‘% re%t?eroﬂ{a?ﬂ?ehbbé:Sg%glgglaipﬁ%éeéﬁgségp gqgi&ggot}é't)g'&&%gtot?;ﬁe&]? ﬁngeers 6
and 7 ofinvédrdidnubelsigsaniit swah variations, modifications and/or additions which fall

within the spirit and scope of the above description.



assenbly. 15 FIG 7 (ii) shows that the support platform5 noves out to the
left; the tube 38 is unloaded and the rest of the tubes on the above are
held by the fingers 6 and 7 of the tube separation assenbly. Thqupg?qg{ﬁed
tube will drop into the tube collectot321 underneath. 20 FIG 7 (iii) shows
that the %b{se Eai’g‘ 8r.t_ platform5 noves in and returns to its forward
posi tion. ps'S G g fr supporting a new | oading tube. FIG 7 (iv) shows
that the tube separation assenbly 28 noves out to its backward position.
This allows the colum of tubes 20 to free fall and drop on to the 25
support platform5 under the gujdi E\pg of the guidi ng]:J brackets 4. The tube 39
will fall to tHE BBPRGHSRI 193d HERENeSs VaNEdd BNt tad Paralitydi ng t he
incom ng package 24. The cycle will be repeated as the tube separation
assenbl y 28tagkeddubechaving vaying: dMeasioRs. $Opwsistidon and the fingers 6 and 7
will insert into the standby tubes 20 again as in FIG7 (i). The newWy

| oaded thube wi | |2 Hisstpgolsled ariangemeet triggragumaliegto receigel tPEBIt2EB6 blsl ocks 10
for receiving the incom ng packages 24 as nentioned before. During nornal
oper ati on, autemsticailylwpniigiyeng t2@ceprimobatettbe dayindmdiedangionaef threditarhe il | ed

t ubes can be consolidated in the tube collector 21. If the |level of the

st andby tubes iassdoondguideaarrdrigenss porgrd&Bmablentr neceige she)atakcked tubebe gi ven
to ask the user 5 to refill the tubes. FIG 8 is a flow diagram of the
vari ous opesyatutonaticakyeeniirsingf tot Aecotencdatbetie \enindi dimehsiohs tdfethpr esent
invention. to The invention described herein is susceptible to variations,
nodi fi cati afigckeddliegs; addi ti ons ot her than those specifically described and
it is to be understood that the

10 a tube separation arrangement configured to individually remove the
stacked tubes; and
an alignment arrangement configured to individually align the removed
tubes with the first guide arrangement to receive the items;
wherein, upon application of a feeding force to the items, the first guide

15  arrangement guides the items into the tubes.

2. The apparatus according to claim 1, wherein the second guide
arrangement further includes
a movable block;
20 a motor arrangement rotatably coupled to the moveable block to
controllably cause reciprocation of the moveable block along a first

reciprocation direction, the motor arrangement including an encoder to encode



invention includes all such variations, nodifications and/ or additions which

fall wthin the spirit and scope of the above description. -13 mﬂ
clainmed is: 14 FEB 2006 1. An apparatus to |load itens of varying d ?%s

into a plurality of stacked tubes havilg varying di mensi ons, conprising: 5
a first guide arrangenent, progranmmble to receive t
Bt ot i cal fy AR AghE ander GiragasmEnt HES Jas brasgte &23@? Saveghle he
items; a second guide ran ro mmabl e to. rec the st acked tubes
by aut omat | BSFH ge@wmﬁ}hdda%eaorﬁee&wﬁﬁ RGBS AR lfensi ons of ¢ he
st acked tubes; t ube se aration arrangenent configur ed to individually
remove the stacﬁké> reliinedf: cAR oWl PRIFhEHRNged éﬁbé??é’ﬁf:t'\teoﬁfqe@u?feﬁ‘eto
individually align the renoved tubes with the first guide arrangenent to
recei ve theaRRasAIS, aawY @f the NATS ANGEWHNG Hue icam f@floyeqsg@quggrqsgegtyetfgstt he
items, the first guide 15 arrangenent guides the itens into the tubes. 2.
The appa’fr at ard seaspddingy. the fisstaings beinghdveiplly eouplerbiodhe novadie blagk;angenent
further includes a novable block; 20 a notor arrangenent rotatably coupled
to the noveabl e a)pluca{it)toflineengluideép;abl y cause reciprocation of the noveable
bl ock along a first reciprocation direction, the notor arrangenent
i ncl udi ng an encodiest par ehcookeable BBEBoAHSGnounted on the linear guides and
arranged on the respective sides of the apparatus; and
a plurality of cam-follower guides coupled to the first pair of moveable
10 platforms, the cam-follower guides including sloped channels to loosely and
respectively receive the second ends of the cam followers, wherein
the reciprocation of the moveable block causes the second ends of the
cam followers to move along the sloped channels of the cam follower guides,
thereby causing the first pair of moveable platforms to reciprocate with respect
15 to one another along a second direction of reciprocation substantially

perpendicular to the first direction of reciprocation of the moveable block.

3. The apparatus according to claim 2, wherein the second guide
arrangement further includes a guiding assembly and a pair of second
20 moveable platforms coupled to the first pair of moveable platforms, the second
pair of moveable platforms configured to accommodate the guiding assembly to

receive the stacked tubes.



-14- a characteristic of the notor arrangenment, the reciprocation of the
noveabl e bl ock being controlled in accordance with the encoded 14 FEB 2006
characteristic; a plurality of camfollower pairs arranged on respec§| ve
sides of the apparatus, each of the p#dbrs including two camfollowers

havi ng respecti first . 5 and second.ends, the first.ends bein i votal |
coupl gd top ‘he a%qp@r%tpggﬁ?orgmgl Bngﬁ"intrlg V‘HFF?'MQ%P“GM%%%%G@'\f g?@‘f" pair gf
noveabl e pl at f or ns .nount ed ong& he lI i, near gui dfes ignd ar gaqged .8n ﬁhhe
respect i ve $599B¢ $ide riralgsment \[Acludesy a; PRI Lo PN PIOCk, PoftigRetegui des
coupled to the first pair, of noveable 10 platfornms, the_camfol |l ower guides
ncl udi ng. sYiBgEd RS AACEE Sl ENR 3rapemant ket A Py 5 GHRNS PIRESsecond
ends of the cam followers, wherein the reciprocation of the noveabl e bl ock

causes t he '9giffithentrmsinte the tubgs, the nahefirlates awrraatigady gopfigurigdaed
channel s of the camfollower guides, thereby causing the first pair of
nmoveabl & plaacpPoyradate theaanspg dinensipnsofitbe jeds. 15 to one anot her al ong a
second direction of reciprocation substantially perpendicular to the first
direction of reciprocation of the noveable block. 3. The apparatus according
to claim2, wherein the second guide arrangenent further includes a guiding
assenbly ardl a pdier apparatusoactordingde eclaime 4plveiereinnthec guigingdbliooks faadf i r st
pair of noveable platfornms, the second pair of noveabl e platforns
confi gur ed dudiag ptateaat ardrgedgu réspertias ®eed bf/theomoveabie platfoimes.st acked
tubes. 14 FEB 2006 -15 4. The apparatus according to claim 3, wherein the
gui di ng assenbly of the

10 6. The apparatus according to claim 5, further comprising an ejector to

apply the feeding force to guide the items into the tubes.

7. The apparatus according to claim 5 or claim 6, wherein the guide plates
are configured to accommodate the varying dimensions of the items with a

15 suitably selected clearance.

8. The apparatus according to claim 7, wherein a width of separation
between the guiding blocks and the plates is adjustable in accordance with a
separation between the moveable platforms.

20
9. The apparatus according to claim 8, wherein the guiding blocks define a
width of a guide for the stacked tubes, and a width of a track for the items has a

fixed relationship depending on the dimensions of the stacked tubes.



second gui de arrangenent includes a pair of guiding blocks to guide the
stacked tubes, and the first guide arrangenent includes a pair of guiding
plates to guide the itenms into the tubes, the pair of plates aut]qrrﬁ_tgz{]aﬂly
configuring to 5 accommodate the varyifng di nensions of the itens. 5.
apparatus according to claim4, wherein the guiding blocks and gui di ng

pl ates are arranged on respective ones of the noveable platforns. 10 6. The
appar at us accord‘1 g to claimb5, further rrﬁrlm ng an eéector to apply the
feeding forfe t &g PPRI2{Y$cAGORHRT fhary ?'Pfe°‘(t giges 4 o IrwherghpieAUWAinGiccor di ng
to claim5 or claim®6, wherein the guide plates are configured to
accommodat @s$erebly nglides aifi fﬁéﬁ@%ﬁ’sf')@ﬂ areariangrd NARf ANQPENSNE A 84lbs sel ect ed
cl earance. 8. The apparatus according to claim7, wherein a width of

separ at i on to et filednthenguigingdrssgmblo tucthea i ludieg |@| seaeendi sfoprirusewile in
accordance with a separation between the noveable platforns. 20 9. The
appar at 6s aceoged atyataossidagnd 8f thehtebeito behfidleguirdi ggjdimgoadsenmddyf funiben Wi dt h
of a guide for the stacked tubes, and a width of a track for the itens has a
fixed rel atinohrtitg pwal epies dif ggidoTy breekelis messeainsly cdrranyedsatafoke caridutees. - 16 14
FEB 2006 10. The apparatus according to any one of clains 4 to 9, wherein

t he gui di ngideass$ ¢ddpparatakudes a first stopper fixed and arranged near an
open end of a tube to be filled, the guiding assenbly further including a
second stopper novably 5 arranged at a closed end of the tube to be filled,
t he gui ding assenbly further including two pairs of guiding brackets

respectively ar TREGHfbarbtud r428brditdtd @&im 10, wherein the second stopper is

10  moveably adjustable in accordance with a length of the tube to be filled.

12.  The apparatus according to claim 11, wherein a width of the guiding
brackets is configurable to accommodate a column of the stacked tubes to be
filled with items.

15
13.  The apparatus according to claim 12, wherein central axes of the guiding

blocks and the guiding plates are substantially coincident.

14.  The apparatus according to claim 13, wherein the width of the guiding
20 plates, the width of the guiding blocks, and the width of the guiding brackets are

configured to be programmably adjusted simultaneously.



sides of the apparatus. 11. The apparatus according to claim 10, wherein the
second stopper is 10 noveably adjustable in accordance with a quqtnBofggg he
tube to be filled. 12. The apparatus accordl ng to claim1l, wherein a wdth
of the guidi ng brackets is configurable- to acconmodat e a col umm of the

stacked tub e fill 1 appa cording to
claim12, erei RQ aé)ﬁ?FaaFggﬁc\é%rEgP t%%ﬁ'f/go ﬁzganglsgﬁe‘&&g vgﬁa%rﬁ@ tﬁ% Cafrhg pl at es
are substantjal |y .coi nci.dent app tus,,according to cl
Aher ot - ndolgRTh LSS G ram fiowssS EREES I FeRercl SReS el B ng
bl ocks, and the W|dth f the guidin bra s are . confi ured
pr ogr anmabl 3PPt A g'l cf%[n%r eanenMn $8d8ad Spreps’ Oﬁ’ﬂlédéﬁptgﬁat us
according to an one of clains 2 to 14, wherein the cam followers include
four cam f dN? Refint ed on the respective sides of the apparatus, and
t he notor arrangerrent includes a | ead screw coupled to the noveable bl ock.
5 16. Tie apparatus according to claim 15, wherein a width of separation
between the first pair of novable platfornms is progranmabl e in accordance
with the effcoddiectrpaiatuer acaordgingftotti@immdbomwhereinngemidit of separatiomhe
apparatus according to any one of the preceding clains, wherein a width of
t he second lpiwelen therfasgeaieot mpgabie ptfarmals proge@nmable inpaorabose aibor di ng to
claim17, further conprising a support

the encoded characteristic of the motor arrangement.

10 17. The apparatus according to any one of the preceding claims, wherein a

width of the second guide arrangement is programmable.

18. The apparatus according to claim 17, further comprising a support
platform having a vacuum arrangement to provide a vacuum to hold the items

15 before being fed into the tubes.

19. The apparatus according to claim 18, wherein the support platform
includes orifices through which the vacuum is drawn, the apparatus further
comprising:

20 a detection arrangement configured to detect a presence of the items in

accordance with the vacuum drawn through the orifices.



pl at f orm havi ng a vacuum arrangenent to provide a vacuumto hold the itens
15 before being fed into the tubes. 19. The apparatus according tol icF@g 10068,
wherein the support platform includes orifices through which the vacuumis
drawn, the appar atus further conpristhg: 20 a det ection arrangenent

confi gured ect a %r esence of, the |te .Ccor %ﬂpce with the vacuum

drawn thro é\eoarqqair Hs acqy iaﬁéof%@ne preﬁ;ﬂ Nd SIS WREEE B di ng to

any one of t recedin ube se aration arrangenent

[ nel udes %Fﬁﬁgwﬁy%ﬁﬁeu%%?@t g & Pltalfy gl sRportdnor sy CTGRiAd B ongage
the stacked tubes. 5 21. The apparatus according to claim 20, wherein the
plurality Jf'c*éqmﬂb?ﬂg?g%ﬁ‘@rséa‘iméltﬁ%%s three support fingers. 22. The
apparatus according to claim2l, wherein two of the support fingers are
respectively arranged at front and rear ends of the apparatus, and a third
10 one of the fingers is arranged adjacent to a central axis of a tube to be
filled. 523.21The Thgpapraratisagesordingdo tatriel 30 nwhereimitea @iuralitieoff supgperts ar e
configured to support the stacked tubes inside the second guide

ar r angenentfingereintiudgdhree supppfingarel y arranged at the front and rear ends
of the apparatus being 15 configured to individually renoving the stacked
tubes. 24. The apparatus according to claim23, wherein the tube separation
arrangenent includes a noveabl e bracket configured to reciprocate the
fingers t@a ndiTHedamddratus eoordinghe sdimckedviiarbidstwolsf the support fingers

are respectively arranged at front and rear ends of the apparatus, and a third

10  one of the fingers is arranged adjacent to a central axis of a tube to be filled.

23.  The apparatus according to claim 22, wherein the fingers are configured
to support the stacked tubes inside the second guide arrangement, the fingers
respectively arranged at the front and rear ends of the apparatus being

15  configured to individually removing the stacked tubes.

24. The apparatus according to claim 23, wherein the tube separation
arrangement includes a moveable bracket configured to reciprocate the fingers
to individually remove the stacked tubes.

20
25. The apparatus according to claim 24, wherein the tube separation

arrangement includes a solenoid configured to act upon the moveable bracket.



25. The apparatus according to claim?24, wherein the tube separation
arrangenent includes a solenoid configured to act upon the noveabl e bracket.
-19 14 FEB 2006 26. The apparatus according to claim25, further ¢Qmpgi)gEng
a renewal mschani smto renew t he stack®d tubes, the renewal nechanism
including a bI e support platfor a tub usher coupl ed to t he
moveabl e s@ﬁport pPB’P@@F‘% agccﬁgrgg gl?é"@ 55l"{aﬁ’cﬁ‘?‘ﬁﬁ fg]”é‘?ftsb?g t% r?}"LFé’l’\a a tube
out of the guiding blocks. 5 27. The apparatus according to claim 26,
wher ei n t hd"eRAARIEM do JappMrthe siackerduhes sthegsnewal Bechanipmoiprdinge@ hani cal
support for a tube to be filled with itenms. 10 28. The apparatus according
to cl ai m 2movgablesuprorerlatiere. adpbe and dashelrqoanlpsiteribe mpvepeleaireotto unl oad
a bottomtube, by the noveabl e support platform being noveabl e transversely
| ateral ly nd*aifwmyartube pregeer, pod ianieignier topusk @dpbe putof tbageidinaibleckdhy t he
tube end pusher being retractable and by the tube presser being operable to
rel ease5t he | oaded tube. 15 29. The apparatus according to claim 28, wherein
the ejector is operable to be noved to an extended position to push a tube
out of the 2Jui ddhel appesatuswheoediyg @b caine26¢mdeceipdbetmovealfie tsuppejtect or,
the tube falls freely into a tube collector. 20 30. The apparatus accordi ng
to clai m 29latigrer i confifieretny Ppdvide HehaticalBupbbarfor a st bgtinediwite ret ract
and the tube separation arrangenent is

items.

10 28. The apparatus according to claim 27, wherein the tube separation
arrangement is 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 operable to release the loaded tube.

15
29. The apparatus according to claim 28, wherein the ejector is operable to
be moved to an extended position to push a tube out of the guide blocks,
whereby at an extended position of the ejector, the tube falls freely into a tube
collector.

20

30. The apparatus according to claim 29, wherein the movable support
platform is configured to retract and the tube separation arrangement is

extendable to allow tubes inside the guiding brackets to fall onto the support



extendabl e to allow tubes inside the guiding brackets to fall onto the
support 14 FEB 2006 -20 platform whereby the tube separation arr rlgeggemﬁ IS
operable with the fingers to enter a colum of the stacked tubes 't

separate a bottomtube fromtubes abo¥@-the bottomtube, and the tube
pusher is operable

be betwe bl ock d
Phe tue. pridsiam. et B tbF s88redth eHaReemgy S Abelaile ddhihddnsrs: the
di bl ocks .to hold the bott t t
accor diing 16 SIS FiSBMAGHE HeEKRS itie Br q%é'rea'fﬁa“agq?@nttu?e 595h 1495 oni ng
itens into the bottomtube by noving forward to a nornmal | oadi nﬁ@posmlon

t he eject ora%’é’Prﬁ@e patterAdybe, A Ahe &REPYSHER ISTAperRR! @ to BUsththegraliens

position to eject the bottomtube when a tube unloading cycle is initiated.
between the guiding blocks and the tube presser is operable to press the

5 bottom tube down against the guiding blocks to hold the bottom tube in position.

31. The apparatus according to claim 30, wherein the ejector is operable to
push incoming items into the bottom tube by moving forward to a normal
loading position, the ejector being further operable to move forward to an
10 extended position to eject the bottom tube when a tube unloading cycle is

initiated.





