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(87) Abstract

A chassis (12) of the rear portion of a front wheel drive vehicle, the chassis (12) includes a generally horizontal base (1 1) from which
there rearwardly extends a pair of legs (13). Supported by the Iegs (13) is a load receiving bed (14) by means of four hydraulic cylinders
(15 to 18). The hydraulic cylinders (15 to 18) move the load recelvmg bed (14) between a lowered position adJacent a surface supporting
the chassis (12) and a raised transport position. A tail gate (10) is pivotally attached to the rear of the load receiving bed (14).




A further disadvantage of the above nentioned vehicles are the reasonably
conpl ex nmearWO@¥148¥6éuring the | oad receiving bed in the transpETAUII766 on.
Gbj ect of the Invention 20 It is the'"object of the present

i nvention to overconme or ntially aneliorate @&gb@'ﬁﬁve di sadvant ages.
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i ncl udi ng: a chassis of generally "U' shaped configuration so as to provide

a generally 25 horizontal transverse BasfnidaPBelgi ch there rearwardly
extends a pair of legs; a wheel assenbly supporting each leg; a loa

) J oad
recei vi ng bed supporthedpresentcavention relaies onvehiclos picluding mator yehigles apd towed
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vehicle is resting, 30 . a pair_of.forward hydraul.j.c cyl i.nder .
spaced on éppdg?Y”g’l%sﬂ’ég aof”ﬁ‘?etrf“bgﬁﬂnr%??éq% %abﬁweg%ipﬂﬂé?%# \73}1(91“ the bed is
ext endi ng bet ieeated hdjacent gsoumddevt] itd facilitate loading endgnloadinga pai r  of
rearward hydraulic cylinders | ocated on opposite sides of the | oad

recei ving bed and operatively ext @;@ka%m YEB IRAIntuN t ions of the |egs
and the | oad receivi ngAblgd'
a

U tent 5035462 describes a motor vehicle having a chassis provided with
a cab, and a rear assembly including a vertically movable load receiving bed which is
10 movable between an upper transport position, and a lower position located substantially
at ground level. Inventive improvements on this vehicle are described in International
Applications PCT/AU96/00255 and PCT/AU97/00523. In these vehicles mechanical
linkage systems are employed to raise and lower the load receiving bed.
The mechanical linkage systems employed in the above mentioned vehicles
15  suffer from the disadvantage that there are reasonably complex and require horizontal
movement of the load receiving bed during raising and lbWering.
A further disadvantage of the above mentioned vehicles are the reasonably
complex means of securing the load receiving bed in the transport position.

- Object of the Invention
20 It is the object of the present invention to overcome or substantially ameliorate
the above disadvantages.

Summary of the Invention
There is disclosed herein a vehicle assembly including:
a chassis of generally "U" shaped configuration so as to provide a generally
25  horizontal transverse base from which there rearwardly extends a pair of legs;
a wheel assembly supporting each leg;
a load receiving bed supported between the legs and movable between a raised
‘transport position and a lowered position adjacent a surface upon which the vehicle is
resting; .
30 - a pair of forward hydraulic cylinders spaced on opposite sides of the load
receiving bed and operatively extending between the chassis and the load receiving bed;
a pair of rearward hydraulic cylinders located on opposite sides of the load
receiving bed and operatively extending between rear portions of the legs and the load
receiving bed;



-2- hydraulic neans to deliver hydraulic fluid under pressure to the

hydr aul i c w@b#1do9s r ai se and | ower the | oad receiving bed beiceeaivsiobfsér ai sed
transport position and its |owered positi-gn; forward catch neans to engage ‘
said |l oad receiving bed to aid in supporting 5 said | oad receiving bed in

said transport pPOgidsd Pﬂgn'sr &% iR éP()‘t’éé’%Pé th?@rduﬂ ?ams
recei vi ng bed; .angs'%ﬂatﬁg? 8at e&‘)I i vofag*ﬁr lg%tacﬁggdto a rea%d){pl)lgr lL.on g%_sai d

| oad recei vih&iseand ieyversine dead trepiving ed between: 8 irgised, trapIposposition ampbits

rai sed and gw@edgosidon;t i ons thereof, said tailgate being pivotally novable
ower od posi t1on SrPERLAG BERtpoesi SHT 158 Feeidte MRS dp i o8 istoorine °
provi de §or ssiddeskreceivinmg bed masiid transpoitrppsision, but releadablectorpesmitdmovemeyi of
bed nhen sart A eI DED B % Y, IR0 L POt e SR D onof the
Dr awi ngs a tailgate pivotally attached to a rear portion of said load receiving bed and
movable with the load receiving bed between the raised and lowered positions thereof,
said tailgate being pivotally movable between a generally upright position extending
10 between the arms, and a lowered position extending rearwardly from said load
receiving bed to provide for access to said load receiving bed, and wherein said tailgate
engages said arms to aid in vertically supporting the said load receiving bed when said
bed is in its raised position.

Brief Describtion of the Drawings
15 A preferred form of the present invention will now be described by way of
example with reference to the accompanying drawings wherein:
Figure 1 is a schematic side elevation of the chassis of a vehicle;
Figure 2 is a further schematic side elevation of the chassis of Figure 1;
Figure 3 is a schematic end elevation of the chassis of Figure 1;
20 Figure 4 is a schematic enlarged view of a portion of the chassis of Figure 1;

Figure 5 is a schematic hydraulic circuit employed with the chassis of Figure

Detailed Description of the Preferred Embodiment
26 In the accompanying drawings there is schematically depicted the chassis 12 of
. the rear portion of a front wheel drive vehicle as illustrated in the above PCT
application. The chassis 12 may be attached to a motorised cabin or towed. In this
embodiment the chassis 12 is intended to be attached to a motorised cabin. The chassis
12 is of a "U" shaped configuration so as to provide a generally horizontal transverse
30 base 11 from which there rearwardly extends a pair of generally parallel coextensive
legs 13. Supported between the legs is a load receiving bed 14 which is movable
between a raised transport position and a lowered position facilitating loading and
unloading. _ _

Supporting the bed 14 are four hydraulic cylinders 15 to 18, with the forward
35 pair of cylinders 15 and 16 being located at forward portions of the chassis 12 but on
opposite sides of the chassis, while the rear pair of cylinders 17 and 18 are secured to

rear portions of the legs 13 and are also located on opposite sides of the bed 14.
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bet ween a raised transport Sitio ower et posrtio
| oadi ng an® of the bed 14 whlle the valve 24 operates the cylinders 15 to 18.

The cylinders 15 to 18 are connected in series and are configured so that the
bed 14 is maintained generally horizontal during raising and lowering. This is achieved
by having the non-rod end of cylinder 15 connected to the rod end of the cylinder 16,
the non-rod end of cylinder 16 is connected to the rod end of the cylinder 17, and the
15 non-rod end of cylinder 17 is connected to the rod end of the cylinder 18. In this
embodiment the cylinder 15 has an internal diameter of 1.75 inches, the cylinder 16 has
an internal diameter of 2 inches, the cylinder 17 an internal diameter of 2.25 inches and
the cylinder 18 a diameter of 2.50 inches. When the diameter of the piston rods is
taken into account, the swept volume of the rod side of one piston is equal to the swept
20 volume of the non-rod side of the piston of the next adjacent cylinder. This ensures
uniform movement of the piston rods. However, in that regard it should be appreciated
that the cylinders 15 to 18 can be arranged in any serial order providing the swept
volumes are arranged to match.
In a further embodiment, the cylinder 15 has an internal diameter of 2 inches,
25 the cylinder 16 has an internal diameter of 2.25 inches, the cylinder 17 has an internal
diameter of 2.5 inches and the cylinder 18 has an internal diameter of 2.75 inches.
The valve 24 receives hydraulic fluid under pressure from the pump 20 via a
one-way valve 26. The valve 26 delivers the hydraulic fluid to hydraulic line 27.
When the load receiving bed 14 is in its lowered position the valve 24 is in the position
30 depicted. Hydraulic fluid under pressure is therefore delivered to the hydraulic line 28
which via a one-way valve 29 and flow restriction device 30 is connected to a hydraulic
line 31. Hydraulic fluid under pressure delivered to the line 28 flows to the line 31 via
the valve 29 rather than the flow restriction device 30. The line 31 is connected to the
rod side of the cylinder 15. This will result in the bed 14 rising. Hydraulic fluid under
3s  pressure would then flow from the non-rod side of the cylinder 15 to the rod side of the
cylinder 16. In turn hydraulic fluid under pressure would flow from the non-rod side
of the cylinder 16 to the rod side of the cylinder 17. Again hydraulic fluid from the
non-rod side of the cylinder 17 would flow to the rod side of the cylinder 18.
Hydraulic fluid from the non-rod side of the cylinder 18 would be delivered to the
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(56 B 25, Weephremche Bydiaulic BRid s Grshe line 33 and theti 10 & tank.
A relief valve 38 is provided and connects the high pressure side of the pump
to tank. '

When the bed 14 is to be lowered, the valves 23 and 24 are activated so that
the pump 20 is directly connected to the lines 37 and 32. The tailgate cylinder 25
pivots the tailgate 10 to its lowered position extending generally rearwardly from the
bed 14. To release the tailgate 10, hydraulic fluid under pressure is delivered to the
line 32 and therefor the rod end of the cylinder 15. The hydraulic connections between
the cylinders 15 to 18 will then ensure horizontal rising of the bed 14. Simultaneously,
the solenoid or linear actuator operating the front catch 54 is activated allowing the
front catch 54 to disengage and the tailgate 10 due to the weight of the bed 14 being
lifted off the catch 54 at the front and the support members 50 employed to keep the
tailgate 10 closed. As the front catch 54 becomes fully disengaged a microswitch
mounted adjacent to the front catch 54 is triggered activating valve 23 reversing the oil
flow thus causing the tail gate to commence opening. A microswitch mounted adjacent
the tail gate 14 is then triggered, activating valve 24, reversing oil flow to cause the
load receiving bed 14 to dissend at the same time as the tail gate is opening. Thus, the
pump 20 is connected to line 32. |

As the bed 14 is being lowered, the hydraulic fluid returns via the Iine 31.
This hydraulic fluid must pass through the flow restrictor 30 which therefore governs
the speed at which the bed is lowered and controls overrun of the cylinders 15 to 18 in
downward motion caused by more oil flowing out of the cylinders 15 to 18 than is
being forced in.

The pressure relief valve 34 is set at approximately 200 to 500 (preferably
200) PSI to limit the amount of downward force exerted on the bed 14 should it fowl on
an obstacle, while the relief valve 38 is set at approximately 2500 PSI to protect the
hydraulic circuit and limit the amount of load that can be lifted.

Each arm 13 includes a sub-frame 39 to which the cylindrical body 40 of each
of the cylinders 15 to 18 is pivotally attached by means of a pivot pin 41. The piston
rod 42 of each cylinder 15 to 18 is attached to the load receiving bed 14. The load
receiving bed has four transversely extending projections 43 to which the piston rods 42
are attached.
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cylinders 15 tsoclm 5lamduatedr intergaily iofi thenyailgatei ¥0 fmxnewhlphdhcrdlplgjmtseassuppmrt
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valve 24 ecel ves hy beci Y4 QS ya?sde [ dhe s‘?uspS ‘é{-tesh‘;&oﬁ 1s spageWemcaﬁ/y gbove the
support member 50. However hydraulic fluid "leaking" back to tank enables the bed
14 to lower until the shaft 53 engages the support member 50. The tailgate 10

15 therefore aids in supporting the bed 14 at the rear of the bed 14.
The catch assembly 54 engages a pin 55 projecting forwardly from the bed 14.
The catch 54 includes a pivoted catch member having a hook which passes about the
pin 55. This arrangement is described in detail both in construction and operation in
the above mentioned PCT applications. A solenoid or linear actuator would be used to

20  pivot the catch member to release the pin 535.
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Hydraulic flurd under pressure delivered to the line 28 flows to the |ine
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be deli vere&eg .he -4- hydraulic line 32. The line 32 extends to the
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10 receiving bed and operatively extending between the chassis and the load receiving bed;
a pair of rearward hydraulic cylinders located on opposite sides of the load
receiving bed and operatively extending between rear portions of the legs and the load
receiving bed;
hydraulic means to deliver hydraulic fluid under pressure to the hydraulic rams
15 to raise and lower the load receiving bed between its raised transport position and its
lowered position;
forward catch means to engage said load receiving bed to aid in supporting
said load receiving bed in said transport position but releasable to permit movement of
the load receiving bed; and
20 a tailgate pivotally attached to a rear portion of said load receiving bed and
movable with the load receiving bed between the raised and lowered positions thereof,
said tailgate being pivotally movable between a generally upright position extending
between the arms, and a lowered position extending rearwardly from said load
receiving bed to provide for access to said load receiving bed, and wherein said tailgate
25  engages said arms to aid in vertically supporting the said load receiving bed when said
bed is in its raised position.
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34 connected to the line 33. Sinultaneously the hydraulic fluid is
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flow thus causing thé tail gate to commence opening. A mcrosw tch nounted
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-5-.The failgate 10 in conbination with the catch assenbly 43 aids in
retaini ng t¥O98/@4078 secured to the chassi s 12. The tail gat e ROTIAYI98/00766
pivotally attached to a rear portion 44 375t he bed 14 by neans of a pivot
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50
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15 therefore aids in supporting the bed 14 at the rear of the bed 14. The
cat ch asseg sbiagrgengages a pin 55 projecting forwardly fropetlaesfentes 4. -
The catch 54 includes a pivoted catchaygrber having a hook which passes
about the pin 55. This arrangenent is described in detail both in
construction and operation in the above nentioned PCT applications. A

sol enoid or linear actuator would be used to 20 pivot the catch nenber to
rel ease the pin 55. 6 The clainms defining the invention are as foll ows:
1. A vehicle assenbly including: a chassis of generally "U' shaped
configuration so as to provide a generally horizontal transverse base from
whi ch there reaiwardly extends a pair of |legs; a wheel assenbly supporting
each leg; a load recghying bed sypported betup§n 4@ | egs and novabl e

bet ween a rai sed traﬁE%PTﬂ'positl a+ower edposition adjacent -a
surface upon which thdg velji cl e isjinesting; :
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a pair of forward hydraulic cylinders spaced on opposite sides of the |oad
recei vi ng b0 80Zmer ati vel y ext endi ng bet ween t he chassi s REI/AH2S/00G6&
recei ving bed; a pair of rearward hydrabVbc cylinders |ocated on opposite
sides of the |oad receiving bed and operatively extendi ng between rear
portions of the legs and the | oad receiving bed; and wherein the four
hydraulic cylinders aré arranged in series one to four, each2dylinder

having a rod providing a swept volune, with the swept volu bei ng
arranged so that the rods nove in unison, each cylinder haing a rod end
and a non-rod end; hydraulic nmeans to deliver hydraulf/c~fluid under

pressure to the hydraulic cylinders to raise and | r the | oad recei vi ng
bed; said hydraulic neans including; a punp to provide hydraulic fluid
under pressure; a fir hydraulic lin sai irst linggextending to the
first cylinder; a secg-Sd hydraul i c |i_22 sagd second I?ﬁg extending from
the fourth cylinder; third hydrauliciline,| said thiyd |line extending from
said valve to take hyqraulic fluid theNefro a contyol val ve connected to

the punp to coordi nat e\novenent _af _hydr Le_tNhuid_to _and fromthe - 1
cylinders, said control} vajve in a first opgrative position conhegts~sai
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fifst hydrautic line to said punp and said second hydrau et o—sad
‘third hydraulic line, to raise the bed, while in a secon @MMT SHEEI
position connects said second hydraulic line to said pu and salrd 17113t -
hydraulic line to said third hydraulic ling to | ower thqg. Hed) EaFEBo#Z

restriction device which is operable to govern the speed gt which't g be¢d
“is |owered; Eidclpiay defining; thecipventing greape folloMEct ed so |t far g,wlad f!_;:“ﬂ;-
between a rod end jand a i ;asently conne defpr 2.
The vehicle asserrb]]'y of %gg?%ﬁ %@lgh&géﬁﬂ flow restriction device s
sai d second hydr au chassis of. generally U shapetl econfipuratien ae swrth| provitle @ gémeraly

further inclwudin one wa vafve LI ed in ra eé W th respect to said
1 ow restri dRrEAMALRERersE bask o whicH thste rearsakdly Bxteos A peis odoet oy of
hydraulic.fluid freokheshiaskemblysupportingiedchi legst cylinder. 4. The vehicle

assenbly of any one, of clai,m urther .includipg; forward tch neans to
engage said | oad rae@éil\f?‘??bwﬁﬁﬁe B“Weflrbegfﬁ?ﬂégg #%@ aé‘a?"&‘wa‘c’lae between a raised

transport position and a lowered position adjacent a surface upon which the vehicle is

S

resting;
a pair of forward hydraulic cylinders spaced on opposite sides of the load
receiving bed and operatively extending between the chassis and the load receiving bed;
a pair of rearward hydraulic cylinders located on opposite sides of the load
-. receiving bed and operatively extending between rear portions of the legs and the load
~ receiving bed; and wherein |
the four hydraulic cylinders are arranged in series one to four, each cylinder
having a rod providing a swept volume, with the swept volumes being arranged so that
the rods move in unison, each cylinder having a rod end and a non-rod end; _
hydraulic means to deliver hydraulic fluid under pressure to the hydraulic
cylinders to raise and lower the load receiving bed;
said hydraulic means including;
a pump to provide hydraulic fluid under pressure;
a first hydraulic line, said first line extending to the first cylinder;
a second hydraulic line, said second line extending from the fourth cylinder;
a third hydraulic line, said third line extending from said valve to take hydraulic
« . fluid therefrom; ' |
' a control valve connected to the pump to coordinate movement of hydraulic fluid
to and from the cylinders, said control valve in a first operative position connects said
first hydraulic line to said pump and said second hydraulic line to said third hydraulic
line, to raise the bed, while in a second operative position connects said second hydraulic
line to said pump and said first hydraulic line to said third hydraulic line to lower the bed;
a flow restriction device which is operable to govern the speed at which the bed
is lowered; and wherein
said cylinders are connected so that fluid flows between a rod end and a non-rod
end of adjacently connected cylinders. | '
2. The vehicle assembly of Claim 1 wherein said flow restriction device is
in said second hydraulic line. ——
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"l'oad receiving bed in said transport position but releaseable to pernit
movenent of the |oad receiving bed; and a tailgate pivotally attached to a
rear portion of said | oad receiving bed and noveable with the | oad

recei ving bed between the raised and | owefed p03|t|ons t hereof, said

tail gate been pivetally ﬁElgse Mﬁf Aﬁ% i '
ext endi ng bet vveeng)t he a'rrﬂrrﬁtt's)v"ne agfé ed posi t I on ext en a?%% ‘&/f@?“’e
fromsaid | md ineparael neith edspiect o saadcmw aesteictoos detice, ssaidd oh@wmyedalve
receiving bed

vertically g{?B n@ﬁ%@%ﬁ%’%&%ﬁ“ﬁ‘@%bﬁﬁ %ﬁq’\%ﬁs °§a&9§rrsg§?§]to a: g : tns
rai sed position. 4, The vehicle assembly of any one of claim 1 further including:
forward catch means to engage said load receiving bed to aid in supporting said
load receiving bed in said transport position but releaseable to permit movement of the
load receiving bed; and
a tailgate pivotally attached to a rear portion of said load receiving bed and
moveable with the load receiving bed between the raised and lowered positions théreof,
said tailgate been pivotally moveable between a generally upright position extending
between the arms, and a lowered position extending rearwardly from said lowered

receiving bed to provide for access to said lowered receiving bed, and wherein said

tailgate engages said arms to aid in vertically supporting said load receiving bed when
said bed is in its raised position.
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