[err]"A METHOD FOR ALI GNING LI FTING AND TILTING A CONTAI NER RELATFVE TO A
VERTI CAL APERTURE The i nvention concerns a nethod for aligning, lifting and
tilting.5 a contai.ner relative to a vertical aperture, par%%
rotating the container and aligning a nouth of the container 5
verti cal aperture. In the specrfrcatron and1it he appended cl ai ns the
expression "vertical aperture” nmeans an aperture the nouth of which rat her
than 10 the axis of which extends in a vert ical .or substantially vertical
pl ane as by being provi de8-METHS GG S iU it cal wal | .
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US-A-2,131,771 discloses a device for discharging articles,

carried by a bucket, into a vertical opening and teaches an arrangement
of spaced guiding tracks and cables to lift and rotate the bucket. The .
balance of the referenced patents disclose devices which begin and k
complete the rotational movement between the mid-point and the upper
extent of the lifting movement. US-A-4,797,050 has been issued to the
inventor of this invention.

According to one aspect of the invention there is provided a
30 method of discharging articles from a container into a defined

substantially vertical aperture by lifting and selectively tilting the

container carried on a discharge lifting platform of a power assisted

lifting apparatus, which method includes the steps of:-~

(a) placing a major axis of the discharge lifting-platform

35 substantially vertically by positioning a bottom shelf of the discharge

lifting platform in a substantially downward and horizontal position,

and a tapered discharge chute in an upwardly extending vertical



2 ‘posi t'i on; (b) aligning the vertical major axis of the dlscharge Ilftlng
platformin a selected spaced relationship wi.th the centre of the verti cal
aperture; 5 (c) initially retaining the container of articles on

t he ;.bottom shel f of the discharge lifting platformin a substantially

ver trcal position; (d) inserting the tapered2di scharge chute into and
through the vertical aperture by lifting and rapidly tilting the discharge
lifting 10 platformduring a first segnent of the lifting novenent; (e)
mai nt ai ni ng t hePPREdOERt on of the tapered discharge chute in and through the
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According to andi aépect of the invention there is provided a nethod of
di scharging articl edd)f rigsertingnthe teperad: dischagese jqhube s tand thrqugh the
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spaced rel ati onshi p wifh h ghb@ingetd 8refc1b8Qischarging from the container into and
through the vertical aperture by carrying the articles on and over the

tapered discharge chute;
(g) returning the empty container substantially to its starting
20 position by lowering and tilting the discharge lifting platform and
bringing its major axis to a substantially vertical position. |
According to another aspect of the invention there is provided a
method of discharging articles from a container into a defined
substantially vertical aperture by lifting and selectively tilting the
25 container carried on a discharge lifting platform of a power assisted
- lifting apparatus and subsequently charging a suitable container
carried on a charging platform of a second power assisted apparatus
from said vertical aperture, which method includes the steps of:~-
(a) placing a major axis of the discharge lifting platform
30 substantially vertically by positioning a bottom shelf of the discharge
lifting platform in a substantially downward and horizontal position
and a tapered discharge chute in an upwardly extending vertical
position;
(b) aligning the vertical major axis of the discharge lifting
35 platform in a selected spaced relatioﬁship with the centre of the
vertical aperture; |

{c) initially retaining the container of articles on the bottom



‘'verti'cal aperture; (c) initially retaining the continer of artiél®s dbn the:
bott om 3 shelf of the discharge lifting platformin a substantially
vertical position; (d) inserting the tapered discharge chute into and
through the vertical aperture by lifting and rapidly tilting the discharge._-
lifting 5 platformduring a first segnend of the lifting novenent; (e)
mai ntai ning the insertion of the tapered discharge chute in and through the-
vertical aperture by tilting the discharge lifting platformat_a sl ower
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aperture by (g) returning the now empty container substantially to its

15 starting position by lowering and tilting the discharge lifting
platform and bringing its major axis to a substantially wvertical
position; _

(h) removing said discharge lifting platform from alignment with
the vertical aperture; _

20 - {d) placing a major axis of a charging lifting platform
substantially vertically by positioning a bottom support of the
charging lifting platform in a substantially downward and horizontal
position, and a contoured charging chute in a upwardly extending
vertical position; _ _

25 (j) aligning the major axis of the charging lifting platform in \~J

' a selected spaced relationship with the. centre of the vertical
aperture; .

(k) initially retaining the suitable container on the bottom
support of the charging lifting platform in a substantially vertical

30 position; . E .

(1) abutting a top edge of the shaped charging chute in §
substantially parallel alignment with the vertical aperture by
selectively lifting and rapidly tilting the charging lifting platform;

(m) guiding the articles from the vertical aperture into the

35 suitable container by carrying the articles emerging from the vertical
aperture on and over the shaped charging chute, and

(n) returning the suitable container with the articles



selecti'vely lifting and rapidly tilting the charging Pifting pPatfarm ¢m
guiding the articles fromthe vertical aperture into the 35 sui tabl e
container by carrying the articles energing fromthe vertical aperture on
and.over the shaped charging chute, and (n) returning the suitable
confminer with the articles 4 substantially to its starting position
by lowering and tilting the charging lifting platformand bringing the

maj or axis of the charging platformto a substantially vertical position.
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(c) aligning the vertical major axis of the lifting platform in

'a selected spaced relationship with the centre of the vertical
aperture; |

20 (d) initially retaining the container of articles on the bottom
shelf of the lifting platform in a substantial vertical position;

(e) inserting the tapered discharge chute into and through the
vertical aperture by lifting and rapidly tilting the lifting platform

- during a first segment of the lifting movement;

25 {(f) maintaining the insertion of the tapered discharge chute in
and through the vertical aperture by tilting the lifting platform at a
slower uniform rate during at least one subsequent segment as and when
the lifting platform is brought to a fully lifted height;

(g) guiding the articles discharging from the container into and

30 through the vertical aperture by carrying the articles on and over the
tapered discharge chute; ' _ )

{h) returning the now empty container substantially to its
starting position by lowering and tilting the lifting platform and
bringing its major axis to a substantially vertical position;

35 (i) removing said discharge chute by disengaging the attachment
means; '

(i) placing a contoured charging chute on the lifting platform



~30 -through the vertical

t apered di scharge chute; (h) returning the now enpty contai ner
substantially to its starting position by |owering and tilting the I|ft|ng

platformand bringing its major axis to a substantially vertical
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As far as it is known the transfer of articles to and/or from
coating machines is a manual operation. This manual operation utilizes
scoops and small pails for the transfer. The method of the invention
can involve a minimum amount of manual labour and can handle the
articles in a gentle manner to minimize breakage.

The invention is diagrammatically illustrated by way of example

_ with reference to the accompanying drawings, in which:-

Figure 1 is a side elevation view, partly diagrammatic and with
portions in section; of a lifting platform, particularly showing the
positioning of the platform relative to a small vertical opening;

Figure 2 is a front elevation view of the lifting platform,
particularly showing the alignment of a chute portion of the lifting
platform relative to the vertical opening; -

Figure 3 is a top plan view, partly diagrammatic, of the lifting
platform, taken on line 3-3 of Figure 1; o _

Figure 4 is a fragmentary elevational view, on an enlarged scale,
showing the contour of a cam track for rotating the lifting platform;

- Figure 5 is a fragmentary elevational view of an alternative

- embodiment of a contoured cam track, on the same scale as Figure by,

Figure 6 is a fragmentary view, to a reduced scale, of a lifting
platform showing a lifting platform arrayed with a charging chute;
Figure 7 is a fragmentary view of -a lifting platform showing



particularly showing the alignnment of a chute portion®of *the [i*ffting* e
platformrelative to the vertical opening; Figure 3 is a top plan view,
partlx di agrammatic, of the lifting 30 platform taken on line 3-3 of
Figure 1; Figure 4 is a fragnentary.el evational view, on an enlarged scale,
shovxr’ng the contour of a camtrack for rotaténg the lifting platform
Figure 5is a fragnentary el evational view of an alternative enbodi nent of
a contoured camtrack, on the sane scale as Figure 4; 35 Figure 6
i's a fragment ar jntérshangegble r ghute dnenkeire, for cchargingngop| disdwergdimwehgaa

lifting platfor Qaédia¥f taheidl 8nCliRr gimngmitaefoﬂ gure 7 is a fragnentary
view of a lifting platform show ng N 6 i nt er changeabl e chute nenbers for
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third view of the disc INg sequence~a ting p
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I|ft|ng platformlnasubstantlally fully lifted attitude; 15
Figure 12 i 10, ftF‘FsltlfB%n%tpééEﬁ?é‘Hc%t &fs%%mt%m *P?d‘lFWéta&ha?%tH@e-ofm'a'mg a
contai ner from ubsdduehelsegsnt BY 1@FY; Shows the positioning of a container
on the lifting platfQrm_and Fi e 3repr a.second view of th
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details
15 Figure 12 is a first of a sequence of views showing the charging

of a container from a vertical opening and shows the positioning of a
container on the lifi:ing platform; and'
Figure 13 represents a second view of the charging sequence
showing the lifted and rotated attitude of the lifting platform and
20 shows the position of the charging chute relative to the vertical
- opening. '
In the following description and in the claims, various detai_ls
are identified by specific names for convenience. These names . are
- intended to be generic in their application. The corresponding
25 - reference characters refer to like members throughont the several
figures of the drawings.
Referring to Figures 1 to 7 and flrstly to Figure 1 and Figure 2,
a processing machine generally identified as 20 is shown as having a
defined aperture 22 located in a vertical wall member 24. The
30 processing machine 20 hee a rotating tumbler 26 in substantial
‘alignment with the vertical aperture 22. This processing machine 20
may or may not be fitted with a door to close the aperture 22 during
rotation of the tumbler.
A powered lift apparatus 30 is shown in a desired spaced
35 alignment with the processing machine 20. This alignment is provided
by a guiding track 32, which is shown as a channel fastened to the

- floor. An adjustable stop 34 is provided at the end of the guiding
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ref erence characters refer to |like nenbers throughout the several figures
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as 60, is secygeghd Qhén %ﬁ@%t@ﬂ@' d&frri&% M uat niRaf &pvﬁ@dl ot ééwxﬁuﬁ?dly rst
end and externally of the column 38. The _slot, 42 is.siz to all ow_ the
pi vot shaft 50 to A lifting platform, generally identified as is secured to a

second end of the pivot shaft 50, distal the f1rst-end'and externally
of the column 38. The slot 42 is sized to allow the pivot shaft 50 to
20 rotate freely when and as desired during the - lifting motion. The
1lifting platform 60 has a bottom shelf 62, a reinforced shaped sidewall
64 and retaining pins 66. The lifting platform 60 is fitted with an
integral discharge chute 68, as shown in Figure 1 and 2. A similar
lifting platform 160=is shown fitted with a charging chute 168 in
25 Figure 6. The lifting platforms 60 and 160 allow the placement of a s
container 71 therein and thereon, as shown in Figure 8 and Figure 12
respectively.
Referring in particular to Figure 4, a typical elongate cam track
58 is shown. The cam track 58 is arrayed with a_first curved segment
30 72, an inclined second segment 74, and a vertical segment 76. The cam
track 58 is secured to the wall 56 of the column 38 by mounting
brackets 78 and 80. The mounting brackets 78,80 are slotted to allow
for fine adjustment.of the cam track 58 relative to the column 38. The
curved segment 72, provides a rapid roﬁation-or_tilting of the pivot
35 shaft 50 in a short vertical movement of the lifting carriage 44. The
inclined segment 74 provides a slower uniform angular rotation of the

pivot shaft 50, during the continued vertical movement of the lifting



20- rotate freely when and as desired during the |itting notion. - ‘Fhe’s
lifting platform 60 has a bottomshelf 62, a reinforced shaped sidewall 64
and retaining pi ns 66. The lifting pl atform60 is fitted with an i nt egr al _
di sgharge chute 68, as shown in Figure 1 and 2. A simlar lifting platform
160 ¥s shown fitted with a charging chute 168 in 25 Figure 6. The
lifting platforns 60 and 160 all ow the placenent of a container 71 therein
and thereon, as shown in Figure 8 and Figure 12 respectively. Referring in
particul ar to Figuteeage &41 ypimé feptilaile ségiiehtacié SBairtashowthe Thengodar
track 58 is arr dowi th 0 { i |_he d
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segnent 176. The fi rst ed. segnent 172 pr.ovi de a
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rotation - segment 174. The vertical segment 176 allows for any overtravel

movement of the lifting platform 60 without further angular rotation.
20 As previously mentioned the lifting platform 60 or 160, may be
provided with either the container discharging chute 68 or the
container charging chute 168 respectively. Referring in particular to
Figure 1, Figure 2 and Figure 3, the discharging chute 68 is shown as
having a semi-conical transition portion 82, and an elongate tapered
25 nose portion 84. The nose portion 84 can fit into and through the
vertical opening 22 and provide a clearance which eliminates any danger
of damage to agitators which protrude inside the tumbler 26.
Referring in particular to Figure 6, there is shown one
embodiment of the lifting platform 160 which has a bottom shelf 162, a
30 reinforced shaped side-wall 164, a shelf portion 166, and the shaped
nose portion 168. The shaped nose portion 168 has an inclined top edge
170 which can fit into the wvertical opening 22 while being in
sﬁbstantially parallel alignment with a front vertical face of the
tumbler 26.
35 The criteria for the shaping of the discharge chute 68 and the
| charging chute 168 will become apparent later in this disclosure.

Referring in particular to Figure 7, a lifting platform 260 is



fnparted by the third segment 175 being | ess than t*hat bf t he* second *
segnent 174. The vertical segnent 176 allows for any overtravel novenent
of the lifting platform 60 without further angular rotation. 20 As
previously mentioned the lifting platform60 or 160, may be provided with:
ei ther the container discharging chute 68 or the container charging chut &
168 respectively. Referring in particular to Figure 1, Figure 2 and Figure
3, the discharging chute 68 is shown as having a sem -conical transition
portion 82, asbown asd dlegaribetiapefhed]l Xing rplssfpoy 1260niS4iniToreimdheciont i on
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rei nforced sha ed side-wal 4, a shelf Zﬁortlon 6, .and the shaped
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lifting platform20|s Sl unct on to th reviousl scrlbe

lifting pl@tfaérkested disshamms chute 68.f (Thegdincheres ﬁhlm)Zé& baad dégma-cm%éd
and neans for t@&ﬁﬁ@kﬂbmgpoamﬂord%acmm&nea&@ata elap%@earmdégpsmtoa 288 on a

chargi ng chute_270. e liftin orm h bottom shel f 262, a
shaped si de wd ,Zggoﬁi 56 “re%n&" ﬂ%] etdi ?‘re%f thea Feansg koo ar Eic e\
attachnent nea8s. Zﬁﬁelﬂaagava%asamayt rugxdami&eangau mhet flunge Gdoreich 261 and
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transition pora},aogj,ezggs@aggéugh&@@ggte tapered nose portion 284. A flange
286 is secured to the enl ar the transition portion_282. The

flange 286 can fith a?mrﬁﬁ?%%W'E ZY%EI‘W%F@@"HEJH‘?'OH“ Sg3ighand function, to
the charging chute 168 has a shaped side wall portion 269, a shaped top

edge 271, a skirt portion 288, and a flange portion 287. The flange
20 287 is sized to align and mate with the attachment means 265, for
retention of the charging chute 270. It is to be noted that while one
embodiment of the attachment means 265 has been shown and described,
other means such as screws, pins or clamps may be used to align and
retain either the interchangeable discharge chute 268 or the charging .
25 chute 270 to the lifting platform 260. . ot
Referring now to the embodiment of Figures 8 to 11 and firstly to
Figure 8, a mobile lifting apparatus 30 can be brought into a desired
spaced alignment with the processing machine 20. The alignment means
chosen for illustration purposes is a channel shaped track 32 with an
30 adjustable stop 34 cooperating with the track 32 to position the
lifting apparatus 30 as shown in Figure 2. In_the preferred alignment,
the vertical axis of the lifting platform 60 is in substantial
alignment with the centre of the vertical aperture 22. A container 71,
filled with product, is carried to the process machine 20 by and on the
'35 mobile lifting apparatus 30. The container 71 is positioned on the
bottom shelf 62 of the lifting platform 60 when and as the platform 60
is in a substantially fully lowered or start position. The container



fi't into the retaining lugs 263. The chute attachmerft rfeans 265 15° *
provides alignnent of the interior surfaces of the lifting platform 260 and
the di scharge chute 268. A charging chute 270 which is simlar, in design
and fUnctlon to the charging chute 168 has a shaped side wall portion 269,
a sh&ped top edge 271, a skirt portion 288, ¥hd a flange portion 287. The
fl ange 20 287 is S|zed to align and mate with the attachnment neans 265,

for retention of  the char chute 270. It is to be noted that while one
enbodi ment of tH& 1% @ieh % ipnedsunges thes TesiPIIRRINSAAG- ddseafaiydchainher
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container 71 in posi tﬁeﬁﬁr‘éﬁgt%ﬁﬂlﬁ Pg tﬁ?a&%ﬁmmwmﬁﬂn@q haf tingt plagforn
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tilting of the pfvthe Shisi:hange chute 68 has been positioned into and through the
vertical aperture 22 and within the tumbler 26. )
20 Referring to Figure 10, the container 71 and the lifting platform
60 have been raised to a higher position through a subsequent lifting
segment. This position places the container 71 in a substantially
horizontal position as and when the pivot shaft 50 is brought into
_ substantial alignment with the centre of the vertical aperture 24 and
-/ 25  the tumbler 26. For example the pivot shaft 50 has been lifted 68.58cm
(27in). The nose portion 84 of the discharge chute 68 continues to be
positioned within the tumbler 26. This positioning of the nose portion
84 within the tumbler 26 allows any articles which begin to discharge
from the container 71 to fall onto the discharge chute 68 for guidance
30 - into the tumbler 26.

Referring in particﬁlar to Figure 11, the container 71 and the
lifting platform 60 are shown in a substantially fully lifted and
tilted condition at or near the end of the last tilting segment. The
container 71 rests against the retaining pins 66. The nose portion 84

35 of the discharge chute 68 continues to be positioned within the
~vertical aperture 24 and the tumbler 26. Maintaining the nose portion
84 within the vertical aperture 24 and the tumbler 26 is necessary to



‘controlled by the interaction of the camfollower 54, Which i*s nourtted on
the pivot arm52, with the camtrack 58. Referring to Figure 9, the
container 71 and the lifting platform 60 have been rotated to a desired
tilt. Preferably this rapid tilting 15 segnent begins inmediately as and ®
when the lifting platform60 is noved vertically. As an exanple, for a o
vertical lift of 20.3cm (8in) the container is tilted 63[err] froma '
vertical position. The nose portion 84 of the discharge chute 68 has been
posi ti oned i nemevent ardyr angiclelse beind clilschgraed ufeom Xhgndontiaihén The firambl er
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the direction of tumbler rotation. Referring in particular to Figure

12, a mobile lifting apparatus 130 is selectively positioned and

20 aligned with the process machine 20.  The preferred alignment positions
the vertical axis of the lifting platform 160 in substantial alignment
with the centre of the vertical aperture 24. This lifting platform 160
is fitted with an integral charging chute 168. A suitable container
71, which is empty or partially filled, is carried by and on the _

25 1lifting platform 160. The lifting platform 160 is lifted by a powered \o/
linear actuator. : .

Referring to Figure 13, the lifting platform 160 is lifted and
rapidly rotates to a position which abuts the face of the tumbler 26.
The top edge 170 of the nose portion 168 may be fitted with a flange,

30 felt, or a plastic edging_which aligns with a suitable portion of the
processing machine, during the reverse rotation of the tumbler 26 for
removal of the articles. The articles leaving the tumbler 26 are
guided down the nose portion 168.. The shelf 166 provides a raised
surface to allow the articles to fall into the container. The

35 container has been rotated 63 degrees from the vertical. This rotation
of the container 71 places the side walls of the container at
substantially a 27 degree angle with the floor. This angle provides a



Figure' 8. The process machine 20 is operated to process the articles.
During the processing cycle the mobile lifting apparatus is remved 10
fron1the area in front of the processing machine 20.. Referring to Figures
ngg the processing cycle generally includes the rotation of the
er 26 in a desired direction to coat, &2ean or deburr articles. The
dlrectlon of rotation and the design of the agitators inside the tunbler 26

provi de the necessary {)rocesm ng 15 action.  Some process equi pment _may
requi re manual &en¥deaslape fAe Ehe jarticles\heinmscharged intecthe gppsainesr yi.

Bave been deSIt %n&fératm\t@rmédm@@éiyzso 1rsen&i£¢ﬁ;tlaay oa»rR td%'tfelnesth‘é" tévnmai{& t-fm‘ohfr
y reversing the direc er. .rotati e ng.in particular to
Figure 12, a moBfifdciey &%&ﬁéa%éiiéﬁ’ﬁ §9§Efl' iéfg R bB‘%‘?‘i%aoﬁ%d’ Jt8t%0
al i gned with thﬂoqaltmae&s shoosini neFﬁQureThe preferred ali gnrrent posi tions the

vertical axis of the |ilftl. %g& ﬁ‘tfg{a% Qg?lﬁ'q}(’%%g&lﬁ%%slform nrrents%%egtghe

centre of tie verticae aper

wi th an i nt egr athech@egpfigsefanate 8®il¢\ Lifitink| eprewates 139r £, disichstging or
enpty or parti le i e d;

160 7 The' 1111 Frgrg eotoneplnGlhy Bkt fAUER Lo GReey LOohRhIA S0
Referring to Fi @ﬁlrpésigmnﬁﬁea'}q F‘Pwﬁgdp{lmﬂmﬁﬁl 18depgeny; iy agREeGessi mrghine

rotates to a posa,t aem%tee&sabyttsc bbeviRCE @nvbhfentUnddngl £ didakeingedse
170 of the pose portion 168 maweg ﬂjtted with a flange, 30 felt, or a
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side walls of the container at substantiall ree angle wth the

f1oor. Thi stlangfRd FRERANGA Y, the cbzt‘g@mt#@mgrlw@apw ne T&'Pﬂlé'Fh%S BePaFgtus

charged into thes cobia B8Iin kigutet 8td hﬁg&lﬂénﬁ L1 TRS obrLABA igTdtid a%umthbe
container 71 is,suf |C|ent1[ filled, the tlngéplatf%rm 60 i s vFredto
a start positi off §ubg ﬁ}egﬁ?%e 2 prev:.ously scribed in Figure 8 to Figure

11. After the articles have been emptied from the container, the
lifting apparatus 30 is brought to a fully lowered position.
20 An operator removes the discharging chute 268 from the lifting
- platform 260. A charging chute 270 is positioned and retained in an
attachment means 265 on the lifting platform 260. At the end of the
process cycle, the lifting platform 260 is raised as shown in Figure
13. The tumbler 26 is rotated in the reverse direction to remove the
articles from the tumbler. The articles are guide down the side wall
269 then over the skirt portion 288, and finally into the container 71.
After the container is filled to the desired level, the 1lifting
platform 260 is lowered to its start position as shown in Figure 12.
It is to be noted that while the embodiment of Figure 7 has been
30 described in connection' with a stationary 1lifting device, this
embodiment will operate equally as well when mounted on a mobile
lifting apparatus, or whether the lifting apparatus has a left hand
tilt, as shown, or a right hand tilt, mirror image.
It is to be noted further that each of the cam tracks 58 and 158
35 will provide an immediate and rapid rotation of the lifting platform as
'and when it is lifted a small distance during the first segment 72 or

172 of the cam track 58 or 158. Since there are various manufacturers



5 Referring to Figure 7, the above disclosutré téaches® or sugge§ts
the use of separate nobile lifting apparatus 30 for discharging or charging
a container 71. When and if a stationary lifting platform 30 i's positioned
and nmounted in spaced alignnent with a process nachine 20, it is necessary-
to provide a convenient nethod for dischanging or 10 charging of a ’V
container 71. The stationary lifting apparatus 30 utilizes a universal
lifting platform 260 nounted to the pivot shaft 50. When and as it is -
desired to di ofhmrayess machinery| £ isnanticdpatednehat? $lighttomedifdcations will
aperture 22 Obsl fecdleffiPss BRI of! Bie UahC BAAdKEN G0 CblthEal She Brope
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when it is lifted a small distance during the first segnent 72 or 172 of

the camtrack 58 or 158. Si.nce there are various manufacturers 13 of
process machinery it is anticipated that slight nodifications wll



be -neceéssary to the contour of the camtracks to provrdgtthe pﬁéper e e
di scharging or charging of a container. In the above disclosure one
al i gnnpent neans i's shown and 5 described in the various figures of the

dr awi ngs However, it is anticipated that this aWﬁﬁy’take
theélrrpleformof suitabl e mar ki ngs made oth t he f \s

a nal
coupling arrangenent. Should the nobile |ifting app ‘m‘m 5};\‘ Eg
et her

automated robotic type, guiding wires nay be placed
with a 10 position detecting neans to cGhAIMSl the stop‘pl g position of
the lifting apparatus. In this case the nobile lifting apparatus would be
self-propelled. It is anticipated that the lifting pl atformwill be lifted
by a suitabl e 14inehmesed af slischapging arfiglesyErofofetantainery fatmat §efined

hydraulic, or eémwmmmﬁa@bsfdalmuwdytnertué tahﬂgsleacﬂﬁzelytﬁthiﬁé tr.hélg

platformrra ovlded roc controll ed S&I VO tor, which

e poner e 51 octaRteLIS Cortisg i L G A SR L vl
articles from alifethaiapparatuso vmldafnertadd Sinb Shdeat time Isy:ewserdfr €al aperture by
lifting and sel ecti vgl trllat |£1 t he % cont aror}erth ar, rrm_‘gil &g f'f@iﬁ%hg%&%‘om

i fti Fi i ¢h et h

lifting platform of i 3te |ng appara us,
i ncl udes the stspvst@ritz-alm)veptmﬂhg b posibiordrEs b@tqonesttﬁlﬁcnfatlgeadiwharag

pl at f or m subst ai{gtaht Yp1¥@FSraC 2h | & s'%sthB%k&il@nBMwar@%ﬁoﬁaﬁ%bial%oéiﬁon.
discharge lifting platformin a substantially downward and horizontal

position, 9 &t & FaREPAdIGPRATER gEPLIRLLE | #P aWPHASHLY dfYtaRdingdreRfical
vertical positiggxitfen; ali gnl ng the vertical major axis of the discharge

lifting platformin sel aced tionshi hth ntre of. the
velf cal aperture; 1%’) afgn nﬁcﬁ’e Vﬁf{llcﬁ | §24°&t Q’P’rﬁ i %&5$‘haé'lgﬁe lf(ﬁmg
articles on thepl:ar&‘bmn Bhed fsedectade scbasmanfegetiorfshmgwj:ﬁhatmer gentrea of the
substantially Vﬁértth ﬂdrl on; (d) inserting the tapered discharge chute

into and t hroug |ca aperture by lifting and rapidly tilting the
di scharge 1¥fting 20(c) piratbrlellu datdingng thereantgirprenf agticles on fthierkpttonm

moverent ; (e) ngidiFabpi ik taligcw%srimangfpm?omw 80sGbstah el 48 yC skt chl
and through the vertical aperture by tilting the discharge lifting
position;

(d) inserting the tapered discharge chute into and through the
vertical aperture by lifting and rapidly tilting the discharge lifting

20 platform during a first segment of the lifting movement;

{(e) maintaining the insertion of the tapered discharge chute in
and through the vertical aperture by tilting the discharge lifting
platform at a slower uniform angular rate during at 1least one

; subseguent lifting segment as and when the discharge lifting platform
25 is brought to a fully lifted height;

(f) guiding the articles discharging from the container into and
through the vertical aperture by carrying the articles on and over the
tapered discharge chute;

(g) returning the empty container substantially to its starting

30 position by lowering and tilting the discharge lifting platform and

bringing its major axis to a substantially vertical position.

2. A method according to claim 1, wherein the step of aligning the

vertical major axis of the discharging lifting platform in a selected

35 spaced relationship with the centre of the vertical aperture includes
the steps of:-

(a) guiding a plurality of wheels supporting the powered lifting



pl at f or m at—a—stewer

uul formangul ar rate during at® 1 eaSt one subsetlueht

lifting seg he di scharge lifting platform 25 I s brought
toa fully mhﬁ@“ £ guiding the articles discharging fromthe
Lt noug e vertical aperture by carrying the articles "~

cont ai ner

on and over the tapered discharge chute;

substantially

discharge lifting platformand bringing its major axis to a substantially

vertical posi BPRATatys by and %F%@dsﬁ&%

aligning the verti¢aj mRbpingXitfe Bbvdeatdéschar GitRing iabbartub! By faBGtRing 2

sp ced rel ati onshl p with the centre of the vertical aperture
ed s gU| d| ng a plurality of wheels supporting the

sel ected 35

i ncl udes the 8B

toits starting 30 position by lowering and tilting the

@) returning the enpty contai nee”

A ¥eHy Pesi tdepedntracky8rdi n the step of

powered lifting. * C L S * 15 apparatus by and with a selectively

posi L1 oneds (1 ack. gl Stagg&gmg% o BEafPUCHENL b NSleblid 6ieaR0R Qs

by abutti

claim 2, wher etrrinhing sthep Cglﬂtale{-'al further Himcdudrsaitherstepr o e¢n3qséns|d%5t09he

adj Us 0 acco?

step_of engagbggn %uEP&eOBFQhEUéJ&‘&?n&f bye fAaRkBIpess PetAnRhyRhsl Y of

retaining pins.

i ncl udes: - 10

(a) lifting of the discharge lifting platform by

A nmet hod according to any one of clains 1 to 3, which

gner gizing a Wi ne?tA @@ih:satzﬁe”dﬁk td |ahyrtih§0f>f tcheimd $CWBQ&H1FﬁEid&gud&ﬁt-f orm
ycam‘nn apIVO sha ac IS e at f or,
(c) | ower??lg of thd? g P Tciﬁ %@s%fa&'ﬁof{ﬁﬁgg pé‘\?@?% 69 FIFTELZI0g Propr

1inethrrm¢1tumtoax:cord| ng to claim4, wherein the camm ng includes

5.
Cegmont, and a thi {0y SEPATRf, Enf AFRT:D é??é%‘%ﬂém%@% il IRSY v

actuator.

di schar gi ng ashatly estagheth ébﬁtdéisﬁ’é#rsienlbﬂ’&naé?

aperture by liftingepndosétifgtdsfvehy dikétdrge 1itRing platform by reversing the

15

20

25

linear actuator.

5. A method according to claim Y4, wherein the camming includes a
first rapid tilting segment, a second slower uniform rate tilting

segment, and a third yet slower uniform rate segment.

6. A method of discharging articles from é container into a defined
substantially vertical aperture by lifting and selectively tilting the
container carried on a'discharge lifting platform of a power assisted
lifting apparatus and subsequently charging a suitable container
carried on a charging platform of a.second_power assisted apparatus
from said vertical aperture, which method includes the steps of:-

(a) placing a major axis of the discharge lifting platform

substantially vertically by positioning a bottom shelf of the discharge

- lifting. platform in a substantially.dOanard and horizontal position

30

and a tapered discharge chute in an upwardly extending vertical
position; '

(b} aligning the vertical major axis of the discharge lifting

 platform in a selected spaced relationship with the centre pf the

- 35

vertical aperture; _
{c) initially retaining the container of articles on the bottom
shelf of the discharge lifting platform in a substantially vertical

position;

afEermsudRd antial ly verti caI



cont'ai ner carried on a—disecharge lifting platformof *a power assi st ed *

lifting apparatus and charging a suitable container 25
carri-ed on a charging H' H’uond power assisted apparatus from
sai d"vertical aperture, s "hcl udes the steps of:- (a) pl aci ng

a my6r axis of the discharge lifting pl at f ém subst anti al | y vertically by
positioning a bottomshelf of the discharge lifting platformina
substantial ly dovvnvvar(g;(and hor.i zo tal%é)osi tion, 30 and a tapered di scharge

chute in an upwardly ‘8kt dREPHG 6 € ergdsfischares ISuteingnieng throush the
vertical major sertsicel dpeetwiesbhdif@eing hnd ngppdiat i:ﬂItfiJnggtSlﬁ Eﬁét_ﬂﬁiﬁ? 1)sﬂeﬁ@d
rel ati onship w C of; the Li.cC ejidre; ] c
initially rgt ai h?%%&?ﬁeﬂg‘gﬁgaal frtl‘gr‘&otsx%? n|tc est%(%n{’{%énﬁonﬂvsmrb%el f of the
di scharge lifting pl e} pmmmiairsmbm dnsertiop ofttthe cmpepatidischarge chiibe (inl)
nserting the ! aneratbodh CHR GRrefls® sty  BIAUER HOC diSEhLbAl 1irting
aperture by lifting and rapidly tilting the discharge lifting p form
during a first Bé@%@ﬁ? Gf theSIOWeT | NglgRRPen‘E}ﬁ“;la{e)“aﬁ%li AuBiNg raf t Jrast one
insertion of t PEuﬁs’ﬁQﬁélﬂd 1drsﬁiga§a,&|egft_ase ahﬂlvﬁ:te]?nﬁhé faltfigam he: feengd 'gﬂﬁlr:rf]'om
aperture by tilti t he di sc e l.ift .platformat a slower unifor
alr[:gul ar ra%/e duﬁ?%&%‘ﬁ 2st b‘ﬁlg' éﬁsgﬂtﬁgh&% fting segnent as and when the
di scharge I'i fting pl &€¥ oguddisgtheunitticles diddhakrying gi-@g theicﬁhtain(ﬁi‘)iﬁﬁwdikung
the articl egydi [ iper. [ nto a 1 t hr ou t he
£o %g&@rfﬂ ik LLAUICL] SolROLR £ g

vertical apertur carrying the ar I"C1 &% BRTANE oo Hifdepapepag over the
di schar ge .chut etagerpd discharge pbutetie now enpty container substantially to

i tg?t arting positioggpy beRhing e ol bhpdy tdmedl aé;ﬂ@t&:lt&%ﬁ%ﬂ to its
platformand bringing its nmajor axis to a substantially vertica S
position; (h) réﬁ%ﬁ"gﬁ BOBLFIAPs MarlGueting i ang phietine mthe o eghagaene ALl vingh
the vertical apprdufoen and brimgisg NDts? WE3oP! ar¥d StOf adsehvadtiwlllyi Wbbeital
pl atform suPsst ag‘g;i%%x; vertically by positioning a bottom support of the
(h) removing said discharge lifting platform from alignment with
the vertical aperture;
(i) placing a major axis of a charging lifting platform
substantially vertically by positioning a bottom support of the
20 charging lifting platform in a substantially downward and horizontal
position, and a contoured charging chute in a upwardly extending
vertical position;
(j) aligning the major axis of the charging lifting platform in
. a selected spaced relationship with the centre of the vertical
-/ . 25 aperture;

' (k) initially retaining the suitable container on the bottom
support of the charging lifting platform in a substantially vertical
position;

{1) abutting a top edge of the shaped charging chute in

30 substantially parallel alignment with the vertical aperture by

. : selectively lifting and répidly tilting the charging lifting platform;

(m) guiding the articles from the vertical aperture into the

. suitable éontainer by carrying the articles emerging from the vertical
aperture on and over the shaped charging chute, and

35 - (n)  returning the suitable container with the articles

substantially to its starting position by lowering and tilting the

charging lifting platform and bringing the major axis of the charging



20" * tharging i fi_i_ag_pwts]ubst antially downwérd and- hori Zonfal
position, and a contoured charging chute in a upwardly extending verti cal
position; (j) allgmm’cmmn ’, is of the charging lifting'platformin a
sel ected spaced r elfAHR y mrhe centre of the vertical 25 aperture;.’
(k) initially retaining the suittabl.e cont® ner on the bottom support of e
the charging lifting platformin a substantially vertical position; (1)
abutting a top edge of the shaped charging chute in 30 substantially
paral l el al i gPhAERETD P 1% subsfantially| verticapdrasition.-py sel ectively lifting
and rapidly tilting the charging lifting platform (‘m guiding the articles
fromthe vertical a‘?erture intq.the sujtable contai ng\r9 bé’ ca;gii_n t he

Pne fha

articles energimng it SFFEIML 2680108 2oL Ftt i Pe BIFTERY 0BG T pe the
char gi ng chut everaiicel3bajor axis ofnjhe discharghpmdiftivg platfoabl in acselemitedr

U1 ng thd crifesed IRHARbE My (e SRRt B PR AL Bplilr R Fhlied 0

tilting th rgrng I'ng platform an ngi ng

chargi ng pl QtEf otenst of o substantially vertical position.” 7.~ A met hod

according to claim fia) Wgsfcﬁhg 4 HAuBhBikyObr AlHedib nﬂxgpbﬁi‘ﬁﬁrﬁ' er MR t8X1 S
atformin_a sel ected spaced_rel ationship

of the dischargiing iftln%p ) te i
with the cent rBifSEng perPaeatus X 2 fpdectivelynprsiddengd draghpandy: - ()

guiding a pluralityf wsespingUPROI hovVighent POREEadd Spowerd dosistdil) RiIRaARAL US

by a sel ectj vel ositjoned track nd (b st oppi ng the novenent of said
power assi]sq eda’xﬂa?ﬁ‘fsnbyl “tg%{’ﬁpa'?aﬁ ’s‘sg?p) §KRting an adjusted stop. 8.
A nmethod according to claim7, wherein the step of aligning the major axis

of the charging lifji A.$ t CEeg o tLPNSRLR; M the
centre of a veg't_i ca{‘ "J_agg‘é(?dt %%Ié&f"'%]&%&c?es" fgng%ste‘g‘fggﬁ ep%'e-% %a;ﬁggﬁﬁ@ng 2 \“
plurality of weeers %@p?ﬁt?h?g changingnd 156iRe %f@%dﬂl i tqedgcegsharaced by
sai d sel ectivepg)aR08ishi fRAY ! tHRCKent?B o @) verltQBRI RPettiRe MNCEGEY tRé dtBfs
second povvlesr aosfs_l_sted l1fting apparatus by said adjusted stop.

(a) guiding a plurality of wheels supporting a second power

assisted lifting apparatus by said selectively positioned track, and
(b} stopping the movement of the second power assisted lifting

apparatus by said adjusted stop.

20 .
9. A method according to any one of claims 6 to 8, which includes:-
{(a) 1lifting of the discharge lifting platform by energizing a
linear actuator; '
(b) tilting of the discharge lifting platform by camming a pivot
25 shaft attached to the discharge lifting platform, and : \_)
(c) lowering of the discharge liftingﬁplétform by reversing the
linear actuator.
10. A method according to any one of claims 6 to 9, which includes:-
30 ‘ (a} 1lifting of thg charging lifting platform by energizing a

linear actuator on the second power assisted lifting apparatus;

(b} tilting of the charging lifting platform by camming a pivot
shaft attached to the charging lifting platform, and

(c) lowering of the charging  lifting platform by reversing the

35 1linear actuator of the second ﬁower-assisted lifting apparatus.

11. A methOd of diSCharging articles from a container into a defined

[ X%



20°9. " ° A method according to any one of clains 6 to*8, which i*ncl udes:"s
(a) lifting of the—disctrarge tifting platformby energizing a |linear
actuator; (b) til{ ' arge lifting platformby canmm ng a pivot
25 “shaft attachHmm'“‘“nﬂlmﬂmge lifting platform and (c) |owering of
t he’>e scharge |iftknge pliat orm by reversing 18he |inear actuator. 10. A
nmet hod according to any one of claiims 6 to 9, which includes:- 30

(a) [lifting of the charging lifting platformby energizing a |inear
actuator on theS¥ m&iﬁﬂ\wer&égﬁﬂs@eerwmt PhdiBpingr and selqdbively tihgingf thehe

charging |iftingopteintpruhily LONS REraidd val a Sdfichadid aﬁbeﬂxﬁt %1%5'{%9[.‘);‘&&{&"9

I'ifting platfor owering of the.charging I1fting plat
reversing the 'S?j'f ; gné’érgtéo uz?fabﬁ?g of8TTHEd s 8B o fid PRBSHR r 23aiSted c@pRaratys)gand
apparatus. 11. subsemvently charfinghtheicuptatierclcasriodoshatkd NliFiey platforh
defi ned " wh ntially vertical apertur
lifting andlgel gc?tll vuesleg f ?T t‘fh[r?gé{%esog‘g%bgi %%n?taﬁ\%?ﬁ’e wﬁ‘?di’ smectg‘f’?i g‘&elaﬁz% the
di scharge lifti 8%BA &fform said lifting platformbeing carried on a power
assi sted apparatus angys RtdasorNRkgi e1 £ NG [ri on, the
lifting platform5 V\Ee)n %ed or c gr g%\% g? %}{%elconbgiéligﬁgﬁisgﬁ%ﬁ%@y
i ncl udes the st ¥pREHEALLY bY) Penisionipeaa hgtsen shedf ¢f the Lifting glatforhoinma
substantial | y veubstaatiallpyddwawhid @Rl Nbraz&iel Opasikebd; of the lifting
platformin,g subst ag“&al Qqc.domngard gn‘ﬂ hori zont al ]{)osi tion; 10 .
(b) placing a tapered di BcTaPg& EPRATEC Ho5RIREE: SRty 1y ARkanted;alhsaneat with
lifting platfor thé)li€tingypharfom diyt engaging areansgchpent alefi®i Nng t he verti cal
|or axis of the lifgyn ' | spaced relationship wth
thecentre of the vefr(t’| cg}fﬂgg{e‘%%‘?g&fgcgf m‘i%{?%ﬁ‘? o(i‘i ﬁli“? ﬁéﬁ’g}’ﬁ%ﬂ’é‘?ﬂ%&n
the contai ner of &flecleds spacederelationshipe|Withf thiee dentte ngfplthef eenticala
substanti al ver ap&rRur@osition; (e) inserting the tapered di scharge chute
into and t ugh the, yerti cal erture by lifting and rapidly tilting the
lifting pl 2{5(})0?”1 (X) g’.nitial yp retainingythe contagner of are:iclgs on the gottom
shelf of the lifting platform in a substantial vertical position;

(e) inserting the tapered discharge chute into and through the
vertical aperture by lifting and rapidly tilting the lifting platform
during a first segment of the lifting movement;

- 20 (f) maintaining the insertion of the tapered discharge chute in
' and through the vertical aperture by tilting the lifting platform at a
slower uniform rate during at least one subsequent segment as and when

the lifting platform is brought to a fully lifted height;

(g) guiding the articles discharging from the container into and

25 through the vertical aperture by carrying the articles on and over the
tapered discharge chute;
' (h) returning the now empty container substantially to its
starting position by lowering and tilting the lifting platform and
bringing its major axis to a substantially vertical position;

30 (1) removing said discharge chuﬁe by disengaging the attachment
means;

(i) placing a contoured charging chute on the lifting platfornm
in a selected alignment by engaging the attachment means;

(k) abutting a top edge of the contoured charging chute in

35 substantially parallel alignment with the vertical aperture by
selectively lifting and rapidly tilting the lifting platform;

(1) guiding the articles from the vertical aperture into the



during a first segnent of the lifting novement; 20 ** * (f)° mei 1Mt aini ng .
the insertion of the tapered discharge chute in and through the verti cal :
aperture bymum]mm"num_"a’nl ng platformat a slower uniformrate during at

| east one s l as and when the lifting platformis brought to-
afully liftéd hei'ght® €g)*guiding the artixles di scharging fromthe i o
container into and 25 t hrough the vertical aperture by carrying the e
articles on and over the tapered discharge chute; éh) returning the now
enpty contai n@onteinsrant cartying othet artices iemgry@si f1amnthy veokical mpeatiere

tilting the | |°fnthﬂgogg@tghgr§na%gg HarPNGhiites, BRAOr axis to a subst antially
vertical position; ( renovi ng said di scharge chute

di sengagi ng the at t@éhnﬁwrﬁ%g‘e @Preaines; whthy arHialEs, SE‘?‘%‘@?‘WQ t"E'hh‘ise on
the lifting pls&hwm@ |pasﬂt1$>ﬁ| B¢t Bsherihg@narenteidyignomgi ngriing plivPehneadd

means; (k) ttin op of .t ont pur.ed chargi ng chute

subst ant i aPl yl{’rﬂi%’gﬁ é"F‘ ‘aﬂ%nﬁﬁﬁ O%t?‘ﬁ ifﬂ%“gver‘ﬁ‘%ﬂ NNl B§€an:%9lly
sel ectively |ivertiheplapasitdpndl y tilting the lifting platform (1) guiding
the articles fromthe vertical aperture into the 19 contai ner by
carrying the articles energing fromthe vertical aperture on and_ over the
shaped char gi @-chut eethoeddaqagpding te wlaim tihe whereH Soe skpR I9f Hatairing the

substantially éoatairfersmr&.wgl&qzﬁd:ég @he t&teboaﬁreh?égﬁﬂda ttobt bptah ElxeFalckfdft N
platformand 5 bri ngi ng or, axi fting platformto a

substanti 3Py %r??’tféf‘“%??’t? (ﬂlr“ Lity o rﬁE?’erﬂga‘t’d‘Srdl ng to claim 11,

wherein the step of retaining the container further includes the step of

en9agi g 2 LOR0PCy SULLAC R Olale 1ol BEOR ApETa 18, RRMERULE VAL,

retaini ng- pins. ordrn o’
i ncl udes: - (a) I i e ngiftingheof] ithei ihgftth pdatfioby bneelgﬁrsii:rig\gaal ildnear
actuator; 15 gy (b) tilting of the lifting platformby camm ng a

pi vot shaft attac e ‘to the lifting El at f or and (c) lowering of the
lifting pl&tform by (Bev &iting ehethe hifying platform by camming a pivot shaft

attached to the lifting platform, and
{c) 1lowering of the lifting platform by reversing the linear
actuator.

20 14, A method according to claim 13, wherein the camming includes a
first rapid tilting segment, a second slower uniform tilting segment,

and a third yet slower uniform rate tilting segment.

15. A method of discharging articles from a container into a defined
- 2h substantially vertical aperture by lifting and selectively tilting the \/
container carried on a discharge lifting platform of a power assisted
lifting appératus: substantially as hereinbefore described with
reference to Figures 1-3, Figure 4 or Flgure 5 and Figures 8-11 of the
drawings.
30 |
16. A method of discharging articles from a container into a defined
substantially vertical aperture by lifting and selectively tilting the
container carried on a discharge lifting platform of a power assisted
- lifting apparatus and subseqdently charging a suitable container
35 carried on a charging platfbrm of a second power assisted. apparatus
from said vertical aperture substantially as hereinbefore described

with reference to Figures 1-3, Figure 4 or Figure 5, Figure 6, and

"!



actuator. 20 14. A nmet hod according to claim13,* Wwhefein the camting
includes a first rapid tilting segnent, a second slower uniformtilting
segnent, and a third yet slower uniformrate tilting segment. 15. A
met:ied of discharging articles froma container into a defined 25

sulg@t«antl ally vertical aperture by lifting 2thd selectively tilTting tThe
container carried on a discharge lifting platform m

lifting apparatus substantially as herei nbefore deﬂ nwﬁrm,“mﬂumrence to
Figures 1-3, Fikjguees 8l3 migthe dvawingsri gures 8:11 bf ¢ hé dMawsngs. 30 16.
A met hod of discharging articles froma container into a defined

SUDSLANL a1 VEL | CRlyofRSL 8 Bl 94 00 FERCE'SHEhd! LAY e

lifting appar atsubsaastialbys @querdallyapeliramgp bg Hfsing abd @ea:ecfttzarenprul;ﬁang the
carried on charqgin | &t f.or f as n o [, &SSi pa

said verticdl a%é‘?: u’?eerpsu ?aér?t |8?il y ‘ﬁ%g’r‘] ein f?"mrge ‘?Ilfaagtg‘r’ edg%n th 1ft9&g
reference to Fi Mgrmlbemg:pgtm@dmroa pawgnrassisted gppagaBus aand subg@iueptly es
8-13 of the dray the container carriedCon lth MLJ.§1 gldtatrofn TR {;‘O@egf for

di schargi ng art| C es %rom a container I1nto a _defined substanti al vertical
aperture by |ifehargingmalshrceqntainsr substantisaldy & hexqinbafarer des(%.‘ﬂ?‘bﬂi'ﬂh
a discharge |ifdficpendd 86 fRgltres 383 d Fijidd Db Fagdrer snai Miguead 17-23 otie
power assi sted aratus, and subsequently charging the container carried
on the Iift40 é)f'tlf‘%srmv\hen used for charging of the container

substanti al | y as hereinbefore described with reference to Figures 1-3,
'Figure 4 or Figure 5 and Figures 7-13 of the 10 dr awi ngs.

N :

ST




