2290062 1 LI FTI NG AND TI LTI NG DEVI CE The present invention relates to

apparatus for lifting an open top container and then tilting it to dunp the

5. contents. The invention finds particular application in the field of
refuse disposal,'b;::;zjﬁ |,h63?ﬁor any application involving such a
lifting and tiltin atton. 10 Certain refuse di sposal operations
involve lifting a bin from near ground Ieveh to one neter al so above the
ground in order to enpty its contents into @ hopper at a refuse dunp. This
s a strenuous operation to do manually and requires two nmen. Mechani sed
lifters have therefore been 15 prrriiee ANy T ING DEvide task. These t”“
conprise an adapted fork lift mechanism which includes a carriage on which
a bin carrier is rotatably nounted. “The bi.n carrier includes a
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t hree operati oneoparatiaf. course, al so be 30 actuated individually in
reverse order to return the bin to ground I|evel after the dunping
oper ati on. The %Pparatus I s al so cunbersone, and expensi ve, because it

i nvol ves 10separ A8Fta3n (yeffise 3iiRAsaYy ORGRAT IS HNPLve 1ifting a bin

from near ground level to one meter. also above the ground
in order to empty its contents into a hopper at a refuse
dump. This is a strenuous operation to do manually and
requires two men. Mechanised lifters have therefore been
15 used to facilitate the task. These comprise an adapted
fork 1ift mechanism which includes a carriage on which a
bin carrier is rotatably mounted. The bin carrier
includes a clamping mechanism comprising a pair of arms
which extend around the bin in use, and are tightened
20 onto it. The carriage is then lifted to the required
height by manual cranking, or hydraulically. The bin
carrier is then rotated by a separate hydraulic actuator
or crank handle, to tilt the bin and empty its contents
out. ' '
25
_This is a time consuming operation because the operator
must actuate three separate phases of the dumping
procedure 'individually' (i.e. clamping, 1lifting and
tilting). The three operations must, of course, also be
30 actuated individually in reverse order to return the bin
to ground 1level after the dumping operation. The
apparatus is also cumbersome and expensive because it
involves separate 1lifting, 7rotating and clamping
mechanisms. A further disadvantage is that the clamp



mechani sns. A further disadvantage is that the clanmp 2 tends to damage
the bins. It is an object of the invention to alleviate sone or all of the
above, and possibly other problens associated with 5 the known lifting
and tilting device. In accordance with the present invention a device for

lifting and tilting a container conprises a carriage which is nmounted to be

novable on a frame in a vertical 10 direction, a sub franme which is
pivotally nmounted on the carriage for pivotal novenent about a
subst an{i al | y hor itesfsuitq jdamags e ddns.and which incl udes means for

nmoynt i ngra contai ner, bl ocking means arranged on one side of the first
pi vot axis to be engaged by.qQne sige of th sub frane as it noves
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one side of sthe first ,nivot 1.s. which, i .S .enga hy the said one side of
t he sub fraﬁe and.t\ﬂ!ﬁ é%“?%‘ %WI% tzf‘]g:elg’c#?eﬁ’l’f&' axi s about which the
sub frame rotates as the carriage continues to nove upwardly, and nmeans for
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‘The devi ce preferadaryiagd udes gpidtetal movement about a substantially
horizontal first pivot axis and which includes means for
mounting a container, blocking means arranged on one side

',\,( of the first pivot axis to be engaged by one side of the
15 sub frame as it moves upwardly to cause the sub frame to
rotate about the first pivot axis as the carriage

continues to move upwardly, a pivot member provided on

the said one side of the first pivot axis which is

engaged by the said one side of the sub frame and which

20 provides a second pivot axis about which the sub frame
rotates as the carriage continues to move upwardly, and

means for raising and lowering the carriage on the frame.

In the above and subsequent paragraphs, words such as
25 "vertical" and "upward" relating to the sub frame should
be interpreted as applying to the sub frame when it is in
e _ an upright position i.e. not tilted.

The device 1lifts and tilts a' container in a single
30 operation, since the action of 1lifting the container
A automatically causes it to tilt when it encounters the
blocking means. The device preferably includes guide
¢ means for substantially preventing rotation of the sub



" rotation of

means for substantially preventing rotation of the sub 3 frame when it
I's below the point at which it engages the bl ocking neans. The gui de neans
- may conprise a roller on each side of the sub frane which engages with a
respective vertically extendi ng guide surface fixed 5 relative to the
frame, the rollers being vertically offset fromeach other. Preferably,
the bl ocking neans is in the path of thé |ower of the two rollers. Thus,
the sub frame is caused to rotate initially by the lower roller engaging
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This arrangement of offset rollers prevents rotation only
in one direction, and it is therefore desirable to o

1s include further guide means to prevent rotation of the
sub frame in the other direction when it is below the
point at which the blocking means is engaged.
Preferably, therefore, +the sub frame includes a .
vertically extending guide member which cooperates with

20 the pivot member to provide all or part of the said guide
means. Such an arrangement of course no longer restrains
rotation, once the first pivot axis has been raised above
the second pivot axis.

25 Preferably, the guide member extends upwardly beyond the
remainder of the sub frame, thereby allowing a greater
range of rotation. The guide member may form part of the

container mounting means.

30 It is preferable to provide some means for inducing the
sub frame to continue to rotate once the lower roller has *
disengaged the blocking means as the sub frame continues
its upward progress. Accordingly, the weight b
distribution of the sub frame is preferably uneven,



di sengaged t he bl ocki ng neans as the sub frame continues its upwar d

pr ogr ess. Accordingly, the weight distribution of the sub franme is
pref erably uneven, 4 whereby the sub frane tends to rotate in one sense

.when unrestrained fromrotation. Alternatively, a formati on may be provided
~on the sub franme which engages with the pivot nenber to hold the sub frame

agai nst the pivot 5 menber whil st allomﬁﬁg the sub frane to slide with

respect to the pivot nember. The sub frame is thus forced to rotate as it
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I n an upright position. The vertically extending guide nenber referred
to above may cons
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device as describgd apoug | $r3hS YN B8&hds a wall for supporting the
container when it is tilted, and flanges extending from
the wall which, in use, project over the upper rim of the
\os container to retain it in place when tilted. The term
15 "yall® as used here can, of course, can be taken to mean
any member or combination of members which extends
substantially upwardly from the platform and provides
support fbr the container when tilted. Egually, the term
uplatform"”, as used here, may be taken to mean any member
20 or combination of members which provides support for the
container when it is in an upright position. The
vertically extending guide member referred to above may

constitute part of the wall.

25 The platform is preferably fitted with rollers to
facilitate mounting a container thereon.

According to the invention, a vehicle having a lifting
and tilting device as described above is also envisaged.
30 The vehicle preferably has a carrying platform on which
) one or more containers may be carried, on which the'
device is mounted.

The following description of one embodiment of the



| 30 The vehicle preferably has a carrying platfdrn1on whi ch “one of nﬁfe
containers may be carried, on which the device is nounted. The follow ng
description of one enbodi nent of the 5 invention is given by way of
exanple only with reference to the acconpanyi ng drawi ngs i n which:- Figure
lis aviewfromthe front of a lifting and tilting device in accordance
with the invention, with the 5 carri®ge in its | owernost position;-
Figure 2 is a view fromthe front of the device of Figure 1, with the
carriage raised and partialldy tilted, Figure 3.is _a.viewfromthe front of
The tadl ce orTSI gt g Haver pvl §hw Heldambyel ofak wikh" PRFEDSpRren, 1g
Figure 4 is &ardws arganpanying idrawingsAin whiehgore 5; and Figure 5 is a
| igrap view Ofl‘_‘idlﬁ...f'é_ ranié)I ad I;Pﬂ-fvi I QﬂclaﬁI ﬁﬂzeeB Qﬁléihﬁtegoﬁhawdﬂ%ﬂ%i?fg Cagal age.

ef erri, irsyly. to,Figures 0 a liftin nd tilting device <
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14 which are gg ﬂé‘ﬁi‘é’aﬁ%& .eéf‘oﬂ:?’p?& ntS (¥ ithd @ ce’Bs Fig@%er ring
now to Figure 4 "wthin the sliding frane 1s nounted a sSlidinhg carrrage 3
(not shown i ri-:Fng}Ffpsﬂ!Le tearyiags arised jand mar{tl?é-rlﬁ’l @éllrtfdsil i dable with
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e sliding frane, raulic ra IS u et.ueen the base
of the staticf Mgt fqyearﬁ?rﬁ?'atﬁfpg’ﬁr}é'r A ag‘%o%éﬁﬂ’é’n%éﬁ%@%of t he
sliding frangFizjure 4 is a cross section on the Line A-A in Figure 5;
and _
Figure 5 is a scrap view of the front of a portion of the

device, showing the carriage.

15 Referring firstly to Figures 1 to 3, a 1lifting and
tilting device comprises a static frame 1 within which is
mounted a sliding frame 2 which is slidable in the
vertical direction within the static frame 1, on rollers
14 which are retained in channels 15 on the static frame.

20 Referring now to Figure 4, within the siiding frame is
mounted a sliding carriage 3 (not shown in Figures 1 to
3) which is, in turn, vertically slidable with respect to
the sliding frame 2 on rollers 16 retained within
channels 17 in the sliding frame. A hydraulic ram 4 is

25 mounted between the base 5 of the static frame 1 and an
upper horizontal cross member 6 of the sliding frame 2.
Also mounted to the cross member 6 is a pulley'wheei (not
shown) around which passes a chain (not shown) which is
secured at one end to the base member 5 and at the 6ther

30 end to the sliding carriage 3.

A sub frame 7 is mounted on the sliding carriage 3 so as
to be rotatable about a horizontal axis. The sub frame r
is mounted by means of a bearing constituted by a spigot



Al so mounted t'o the cross menber 6 is a pulley wheel (not shown) around

whi ch passes a chain (not shown) which is secured at one end to the base
menber 5 and at the other 30 end to the sliding carriage 3. A sub franme
7 is nounted on the sliding carriage 3 so as to be rotatable about a

hori zontal axis. The sub frame is nounted by neans of a bearing constituted
by a spi got 6 8 projecting fromthe carrifge agai nst which roller
bearings 9 bear, which are kept in place by an annul ar beari ng housing 10
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while the pxis of the pivot 8 :

The sub frame 7 is prevented from rotating in an
anticlockwise direction (with reference to the drawings)
by offset rollers 19,20, which run on guides 21 extending
\os from the static frame 1. Approximately half way up the
15 static frame is a cam 22 (see Figures 1 to 3 and 5), in
the path of the right hand (lower) roller 19 on the sub

frame.

The guide bar 18 on the sub frame 7 passes to the left
20 (in the drawings) of a pivot member 23 mounted on the
sfatic frame. Engagement between the guide bar 18 and
pivot member 23 prevents clockwise rotation (with
‘reference to the drawings) while the axis of the pivot 8
between the sub frame and the carriage remains below the

25 pivot member 23.

\«, The sub frame also incorporates means for supporting and
securing a container, in this case a refuse bin. The
supporting and securing means are not shown in the

30 drawings, but may comprise simply a platform on which a

. ' bin may rest, with an upwardly extending wall to support
the bin when it is tilted, and a flange projecting over
the edge of the bin from the wall, to prevent it sliding
when tilted. The wall, or a portion of it, in fact



between the sub frame and the carriage remai ns bel ow the 25 " pivot

menber 23. The sub franme al so i ncorporates neans for supporting and

- securing a container, in this case a refuse bin. The supporting and
securing nmeans are not shown in the 30 drawi ngs, but nmay conprise
sinply a platformon which a bin may rest, with an upwardly extendi ng wall
to support the bin when it is tilted, afd a flange projecting over the edge
of the bin fromthe wall, to prevent it sliding when tiIted The mall or

a portion of it. in fa erves as th I de, bqt ate 18 | i S %
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carrieg. I n eperstingn, a full bin is | oaded onto the supporting and

securing nmeans (the platforn) of a lift and tilt device nounted to the back
of the cart. The hydraulic 15 ram4 is actuated to lift the bin to the
hei ght of th&healdigkingphndf biktingt appavatys abel m¢mm&ﬂlyimommmsdpnmhed
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In operation, a full bin is loaded onto the supporting

and securing means (the platform) of a 1lift and tilt .
device mounted to the back of the cart. The hydraulic o/
15 ram 4 is actuated to 1lift the bin to the height of the

carrying platform on the cart, and the bin is then pushed
across onto the carrying platform. This operation is
repeated for a number of bins, and the load is then
driven to a refuse dump. The bins are then, one by one,

20 loaded onto the lifting and'tilting device to have their
contents discharged into a hopper whose opening is about
one meter from ground level.

When the ram 4 1is actuated, the sliding frame 2 is
25 propelled upwards with respect to the fixed frame 1. As

the sliding frame moves upwards, the chain is pulled over ;o
the pulley and pulls the carriage 3 upwards with respect et
to the sliding frame 2.

30 As the carriage 3 is propelled upwards, it is prevented
from anticlockwise rotation by virtue of the offset 4
rollers 19,20 engaging in the guides 21 and from
clockwise rotation by the guide bar or plate 18 engaging 7
with the pivot member 23. At a certain height, the lower '



one neter fromground level. Wen the ram4 is actuated, the sliding frane

21is 25 propell ed upwards with respect to the fixed frame 1. As the
sliding frane noves upwards, the chain is pulled over the pulley and pulls
the carriage 3 upwards with respect to the sliding frame 2. 30 As the

carriage 3 is propelled upwards, it is prevented from anticl ockw se
rotation by virtue of the offset rollers 19, %0 engagi ng in the guides 21
and from cl ockw se rotation by the guide bar or plate 18 engaging with the
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cam 22. However, the sub frame is weighted to be
slightly unbalanced to the right (in the drawings). This

\s causes the clockwise rotation to continue as the carriage

15 moves upwards, after the lower offset roller has
disengaged from the cam 22. Ultimately, the sub frame is
tilted through more than 90° and the contents of the bin

are discharged.

20 To lower the empty bin, the hydraulic ram is deactivated
and the whole return operation is effected by gravity,
although damped by the resistance provided by the
hydraulic system.

25 In a modification of the device, cooperating formations
could be provided on the guide member and the pivot
v member 23 to slidably retain the guide member 18 against
] the pivot 'member 23. As the sub frame is propelled
upwards, one side of it is tied to the pivot member,
30 forcing it to continue to rotate after the offset roller
~ 19 has disengaged from the cam 22. This arrangement
' could be substituted for, or used in addition to, an

< unbalanced sub frame.



and the whole return operation is effected by gravity, although danped by
the resistance provided by the hydraulic system 25 In a nodification
of the device, cooperating formati ons could be provided on the gui de nenber
and the pivot nenber 23 to slidably retain the guide nenber 18 against the

pi vot menber 23. As the sub frame is propelled upwards, one side of it is
tied to the pivot nenber, 30 forcind it to continue to rotate after the
of fset roller 19 has di sengaged fromthe cam 22. Thi s arrangenent coul d

be substituted for sed i i,tion nbal anceqd sub
T 2 For t her Hof marihels ibdid B8iEH00 o SrdBatill JE b MR 1
gui de bar oropl &he sdde afhdadye g‘tkwiepllv@r aenbdate31so tobengage hwear d

progress of u Iy t ek f n 2 r aced by
5" the pi %2?%9“‘*“@22%(1%5”’%% aré puEasi® lprpUfesaTpec s W

s
progresses uphAMEs ife modification.the B 32, dc ReIACeS R¥ing it
to consi nue ther piabt mémbert b ahdiseayrbél @ispénded witlengaged fromthe 10
cam 22. This arrangenent could be substituted for, or used in addition to,
an unbal anced sub frame 10 CLAIM5 1. A device for lifting and tilting a
cont ai ner, c3fpithe mykn frane proyrssses supWarded epebsidey el dtoris

tied to the pivot member, forcing it to continue to
rotate after the offset roller 19 has disengaged from the

10 cam 22. This arrangement could be substituted. for, or
used in addition to, an unbalanced sub frame '
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5 aframein a vertical direction, a sub frame which is pivotally

nmounted on the carriage for pivotal novenent about a substa” '
hori zontal first pivot axis and which includes neans for no mﬂ”u']u"""”””m
cont ai ner, bl ocking neans arranged on one side of the first piVvot taxi®s s0 *
be 10 engaged by one side of the sub fram® as it noves upwardly to
cause the sub frane to rotate about the first pivot axis as the carriage
continues to nove upwardly, a pivot menber provided on the said one side of
the firfst pivot axis which is engaged by tCsAEMS8d one side of the sub 15
frame ard whi ch provi des a second pivot axis about which the sub frame
rotates as the carriage contjnues_ to nmove upwar nmeans for raising
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of the two roller l3C | at ' i | 4961 ® Hein
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vertically extendi ng gui de nenber which
cooper at esl@i t h t @RORFSEt byieomR side) ‘Hfé%!edé %r g‘epﬁ?t"‘bfm‘?‘ﬁ%s IRRTH e
means. to cause the sub frame to rotate about the first pivot

axis as the carriage continues to move upwardly, a pivot
member provided on the said one side of the first pivot
o axis which is engaged by the said one side of the sub
15 frame and which provides a second pivot axis about which
the sub frame rotates as the carriage continues to move
upwardly, and means for raising and lowering the carriage
on the frame.

20 2. A device as claimed in Claim 1 including guide means
for substantially preventing rotation of the sub £frame
when it is below the point at which it engages the
blocking means.

25 3. A device as claimed in Claim 2 in which the guide
means comprise a roller on each side of the sub frame
which engages with a respective vertically extending
guide surface fixed relative to the frame, the rollers

C

being vertically offset from each other.
30 '
hd 4. A device as claimed in Claim 3 in which the blocking
means is in the path of the lower of the two rollers.

5. A device as claimed in any one of Claims 2 to 4 in



: A-device as claimed in daim5 in which the guide nmenber extends
t he remai nder of the sub frane. 7. A device as clainmed in
E ﬂ‘#"’ﬁﬂﬁ@@ﬂ al min which 10 the wei ght distribution of the sub
rape +s sin whereby the sub frame tends to rotate in one sense when
unrestrained fromrotation. 8. A device as clainmed in any preceding claim

I n which 15 the means for nounting &lcontainer conprise a platformfor
supporting the container in an upright position, fromwhich extends a wall

f wh . d
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retain it inmemer whicht cooperates WJ&tl’dé:he:@iaIthmemth,l toQprdvidei n .

whi ch the pI%hhpggl?%fEibke@hwigglathgag heahacilitate mounting a '
contai ner thereon. 25 10. A vehicle having a device as clainmed in any one i/,

of the preceding clains nountéd thereon. 11. A vehicle as claimed in Caim
10 haveng a @&arryandgiedice a®lcldimed obnwolabmose ior winiich cthid ayaflé nay be
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acconpanyi ng fahemsi-ngs.

7. A device as claimed in any preceding claim in which
10 the weight distribution of the sub frame is  uneven,

whereby the sub frame tends to rotate in one sense when

unrestrained from rotation. '

8. A device as claimed in any preceding claim in which o
15 the means for mounting a container comprise a platform

for supporting the container in an upright position, from

which extends a wall for supporting the container when it

is tilted and flanges extending from the wall which, in

use, project over the upper rim of the container to
20 retain it in place when tilted.

9. A device as claimed in Claim 8 in which the platform
is fitted with rollers to facilitate mounting a container
thereon.

25 _
10. A vehicle having a device as claimed in any one of o
the preceding claims mounted thereon.

11. A vehicle as claimed in Claim 10 having a carrying -
30 platform on which one or more containers may be carried,
the device being mounted on the carrying platform. 4

12. A device substantially as specifically herein *
described with reference to the accompanying drawings.



