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(57) Claim

.1.. In a tailgate assembly of a truck or the like in which 

the tailgate is mounted for pivotal, movement with respect to a 

support frame between an open position in which the tailgate is 

horizontally disposed and a closed position in which the tailgate is 

an upriaht position, the improvement of a powered closure mechanism 

for moving the tailgate from the opened position to the closed 

position comprising;

a) first and second complimentary cam members adapted to 

interact with one another such that longitudinal movement of said 

first cam member causes rotational movement of said first cam member 

with respect to said second cam member, said cam members being 

lnounted for rotation of said first cam member about said first axis, 

said first cam member being fast with respect to said tailgate and
*. >

said second cam member being fast with respect to said frame,

b) drive means mounted on said tailgate for driving said

first cam member longitudinally with respect second cam
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.member to cause rotation of said first cam member and thereby cause

rotation of said tailqate with respect to said frame between said

opened position and said closed position.
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This invention relates to tailgate assemblies for trucks and 

the like. In particular, this invention relates to tailgate 

assemblies which have a powered mechanism for opening and 

closing the tailgate.

5 BACKGROUND OF THE INVENTION

Tailgates and particularly tailgates which are used as 

lifting platforms for lifting a load to the level of the 

floor of a truck are of a heavy construction and require the 

exercise of considerable force in order to pivot the

10 tailgate from its horizontal opened position to its upright 

closed position.

Torsion bars are commonly provided for the purposes of 

assisting the manual opening and closing of the tailgate.

In order to ensure that the tailgate will remain in an

15 opened position in use the torsion bars do not have 

sufficient power to automatically pivot the tailgate from 

the horizontal position to the upright position.

Other power operated mechanisms have been proposed for use 

in providing a positive drive for driving the tailgate

20 between its horizontal position and its vertical position 

for opening and closing the tailgate. These mechanisms 

have, however, been complex mechanisms which include a power 

transmission mechanism which extends from the frame to the 

platform and which are easily damaged in use because of the

25 fact that they are exposed to the harsh environment in which

these vehicles are required to operate.

SUMMARY OF INVENTION

According to one aspect of the present invention a power 

closure mechanism for a tailgate of a truck or the like in
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which the tailgate is mounted for pivotal movement about a 

first axis with respect to a support frame between an open 

position in which the tailgate is horizontally disposed and 

a closed position in which the tailgate is in an upright

5 position, comprising: a stationary member mounted on and 

fast with respect to said frame, said stationary member 

having a torsion axis aligned with said first axis; a driven 

member mounted on said tailgate for movement therewith, said 

driven member drivingly engaging said stationary member such

10 that movement of the driven member causes it to move with 

respect to the stationary member which in turn causes the 

tailgate to pivot with respect to the frame.

According to a further aspect of the present invention, 

there is provided a powered closure mechanism for a tailgate

15 of a truck or the like in which the tailgate is mounted for 

pivotal movement about a first axis with respect to a 

support frame between an open position in which the tailgate 

is horizontally disposed and a closed position in which the 

tailgate is in an upright position comprising a shaft

20 mounted on and fast with respect to said frame, said shaft 

having its axis aligned with said first axis, a stationary 

pinion mounted on and fast with respect to said shaft, a 

reversible motor mounted on said tailgate for movement 

therewith, said motor having a power output shaft, a power

25 output pinion mounted on said power output shaft for

rotation therewith, reduction gear means drivingly

connecting said power output pinion and said stationary 

pinion such that operation of said motor to cause rotation 

u^pf said power output shaft in one direction will cause
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rotation of said tailgate in a first direction about said 

first axis and operation of said motor to cause rotation of 

said power output shaft in the other direction will cause 

rotation of said tailgate in a second direction opposite to 

5 said first direction to open or close said tailgate as 

required in use.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more clearly understood after 

reference to the following detailed specification read in 

10 conjunction with the drawings wherein;

Figure 1 is a pictorial view of an end of a truck showing 

the manner in which a tailgate is mounted thereon for 

movement between an opened position and a closed position 

and a raised position and a lowered position.

15



Figure 2 is a partially sectioned pictorial view of a

portion of the tailgate of Figure 1 shown in the upright position.

Figure 3 is a sectional view taken along the line 3-3 of

Figure 2.

Figure 4 is a view similar to Figure 3 showing the

tailgate in the opened horizontal position.

Figure 5 is a partially sectioned view of a tailgate in

the upright position showing a power closure mechanism according 

to a further embodiment.

Figure 6 is a diaqram illustrating the power source and

control for operating the powered mechanism of Figs. 2 to 4.

With reference to Figure 1 of the drawings, the reference
e* · a

°®« «numeral 10 refers generally to a tailgate assembly constructed in
• *
0 0 , ,
• •••accordance with an embodiment of the present invention which is
© « ·

• ♦· mounted at the rear end of a truck .12. The tailgate assembly
♦ 0
0 0

0 '“includes a stationary frame .1.4 which consists of a pair of upright
• · ·
0 0·

guide rails 16. A pair of slide members 18 (Fig.2) are slidably

mounted in the upright guide rails 16. A flange 20 projects
0 0

ί ’“«outwardly from each slide member 18 through the slot 22 which is
0··

0 0 · f

• “formed in the guide rail 16. Stub shafts 24a and 24b are mounted

.....bn opposite flanges 20 and are secured against rotation, with
• ·

respect to the flanges 20 by means of arms 26a and 26b 

respectively to which the shafts are welded. The arms 26a and 26b t ·'
« C < 4t «

* are secured to the flanges 20 by means of bolts 28.
t f 1

The tailgate is generally identified by the reference

numeral 30. The tailgate 30 comprises a platform 32 which is

mounted on a support frame 34. A recess 36 is formed in the

5



underside of the tailgate 30 to one side of a divider plate 38 and 

a recess 40 is formed on the other side of the divider plate 38. 

A powered closure mechanism qenerally identified hy the reference 

numeral 42. is located in the recess 36 and a torsion bar closure 

assist device generally identified by the reference numeral 44 is 

located in the recess 40. ,

The torsion bar assembly 44 is of a conventional 

construction similar to that previously used in these 

installations. One end of the torsion bar 200 is mounted in a

boss 202 which is mounted on the divider plate 38 and the other

end is mounted in the inner end of the stub shaft 24a. The

torsion bar 200 is twisted before mounting in the boss 202 and
HU

«shaft 24a so as to normally urge the tailgate toward the upright 

t ’ position.

‘ ' The powered closure mechanism 42 will now be described
if
' with reference to Figures 2, 3 and 4 of the drawings.

The powered closure mechanism consists of a reciprocating

drive mechanism generally identified by the reference numeral 46

■ and a power transmission mechanism qenerally identified by the

' -reference numeral 48. The reciprocating drive mechanism consists

,.;..<i>f a double acting hydraulic cylinder 50 which has one end secured 

with respect to the tailgate by means of a pivot pin 52 which is 

mounted in brackets 54. A fixed displacement pump 56 (Fig.l) is
f « f « C ' : · <· . . · ;

‘ connected to an on/off two-way control valve 57 which is in turn

' connected to the cylinder 50. A ram 64 projects from the cylinder

50 and can be driven axially to and fro by supplying hydraulic

fluid through one or other of the conduits 58 and 60. The ram 64

has a U-shaped coupling 62 at its outer end.

6
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The power source for the cylinder 50 is the fixed

displacement pump

the tailgate. As

is connected to a

connects the pump

connect the valve

ί

i
4

f*
4

. € £

56 which is also used for raising and lowering

shown diagrammatically in Figure 7, the pump 56

sump 55 by means of

to a four-way valve

to the cylinder

connects the valve 57

The solenoid

which has a toggle 63

50.

a conduit 53. A conduit 51

57 and conduits 58 and 60

A return conduit 49

to the sump

valve 57 is

55.

operated by a toggle switch 61

which may be located

shown in solid lines in Figure 7

positions shown in broken lines.

position shown in solid lines in

delivered by the

the conduit 49.

of the positions

in the neutral position

or either

When the

Figure 7,

of the

toggle

two operating

63 is in the

the hydraulic fluid

pump 56 is merely returned to the sump through

When the toggle 63 is displaced to one or other

shown in broken lines, the hydraulic fluid is

supplied to one or other of the conduits

the ram 64 in one direction or

The power tranmission

cam member 66 and a second cam

58 or 60 so as to drive

the other.

mechanism

member 68.

48 consists

The first

of a first

cam member 66

is in the form of a sguare-shaped rod 70,
£

-which is connected to the U-shaped end piece 62 by means of a pin 

A cam follower 74 projects outwardly from the rod 70. The

the proximal end of* t
4 «
t <

t

1 ί

72.
t

tfsguare-shaped rod 70 is slidably mounted in a sguare-shaped

passage 76 which is formed in a bracket 78 which is welded to the

tframe 34 and platform 32.
f

which prevents rotation of

This plate 78 acts as a retainer plate

the sguare-shaped rod 66 relative to

the tailgate.

7 -
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The second

The cam follower 74

cam member 68 comprises a tubular member 80

shaped cam track

projects through

As shown in Figures 3 and 4

member in the form of an annular

brackets 78

the tubular

the bearing

by means of mounting

member 80 is mounted

82 opening through its wall.

the cam track 82.

of the

disk 84 is

screws 86.

drawings, a bearing

mounted on the

The opened end 88 of

on the bearing disk 84 such that

84 and the bracket 78 on which it is

rotatable with respect to the

24b has its inner end mounted

end wall 90 of the second cam

mounted are

tubular member 80.

and held fast with

The stub shaft

respect to the

member 68. A sleeve bearing 92

supports the frame 34 for rotation about the stub shaft 24b.

In use when the tailgate is in the upright position

illustrated in Figure 2 of the drawings and it is desired to lower

the tailgate, hydraulic fluid is supplied to the double acting

hydraulic cylinder 50 from the pump 56 through the conduit 58

thereby to cause the ram

ram causes the first cam

position shown in Figure

■'.move with respect to the
4 C

80
ί

•b6

80.

64 to be retracted. This action of the

member 66 to move to the left from

2 and this causes the cam follower

cam

is held fast with respect

is caused to rotate about

The axis .100 is

shaft 2 4b. Rotation

the

74 to

che bracket 78 which

track 82. Because the tubular

to, the frame

the axis 100

aligned with

member

14, the first cam member

of the tubular member

the axis 102 of the stub

of the first cam member 66 causes rotation of

as previously indicated is secured to the

tailgate 30 witn the result that the tailgate 30 is caused to

rotate from its upright position to its horizontal position.

8
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In order to move the tailgate from the horizontal

position to the uprioht position, it is merely necessary to supply

t

•c

the hydraulic fluid to the cylinder

This causes the first cam member 66

direction to drive the cam follower

which in turn causes rotation of

thereby rotation of the tailgate

An important feature of

50

to

74

through the conduit 60.

reciprocate in the opposite

along the cam track 82

the first cam member 66 and

to the upright position.

this embodiment of the present

invention is the fact that the rate of angular displacement of the

tailgate when moving to and fro between the horizontal position

and the upright position is controlled so that the tailgate will

not snap shut when it approches the upright position

fall open when it approaches the horizontal position.
t

achieved by ensuring that the movement of the ram 64

nor will it

This is

is positively

controlled so that it can only move in response to the supply of

hydraulic fluid to the hydraulic cylinder.

In a typical tailgate construction, the tubular member 80

may have a diameter of 3" and the stroke of the ram 64 may be 6"

with the result

with respect to

that the angle of inclination of the cam track

the direction of movement of the cam follower is

of the order of

closing torgue which is applied to the tailgate through the

about 23°. Because of this shallow incline, the

torsion bar assembly while assisting in the closing, is not

sufficient to drive the cam follower along the cam track to cause

the movement of the tailgate to accelerate to slam closed.

Various modifications of the present invention will be

apparent to those skilled in the art.

t

i

I
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One modification is illustrated in Figure 5 of the 

drawings wherein like numerals are applied to like parts to those 

appearing in Figures 1 to 4 of the drawings. In this embodiment, 

the power source is a reversible electric motor 100 which is 

located in recess 36 which forms a storage compartment on the 

underside of the tailgate 30. The motor 100 is a 'reversible 

electric motor. A reduction gearbox 103 is also mounted in the 

recess 36. The reduction gearbox 103 has an enclosed chamber 104 

formed therein. The gearbox 103 has oppositely disposed face 

plates 106 and 108. The inner end of the stub shaft 24A extends 

through the face plates 108 and 106 and has a stationary pinion 

110 mounted thereon- The stationary pinion 110 is keyed to the 

stub shaft 24A. An idler shaft 112 is also mounted in the face 

/plates 106 and 108. A pinion 114 mounted on the shaft 112 is

' meshed with the stationary pinion 110. A pinion 116 which is fast 

with respect to the pinion 11.4 is also mounted on the shaft 112.

The pinion 116 is meshed with the power output pinion 118 which is 

mounted on the power output shaft 120 of the motor 100. The power 

output shaft 120 is mounted for rotation in the face plates 104 

and 106 and supported by suitable bearings. The power output 

■•'-tgpinion 118 is keyed to the power output shaft 120.

The electrical power is supplied to the motor 110 through 

% cable 122 which is connected to a socket 124 mounted in the

,, support frame 34.

The power supply to the socket 114 may be from any DC

source such as the battery of the vehicle in which the tailgate is

installed. The power source may be supplied through a cable 130

10



and a plug 132- Reversal of the direction of operation of the

motor may be achieved by reversing the manner in which the plug

132 is inserted into the socket 124. Suitable markings may be

provided on the plug 132 and socket 124 to indicate the manner in

which the plug should be inserted to effect raising or lowering of

the tailgate- The socket 124 and plug 132 may be conventional

two-pin electrical plugs and sockets. A current sensing device

140 is provided in the line 142 which leads to the plug 132- The

current sensing device 140 serves to detect an overload in the

power supply to the motor and acts as a circuit breaker to stop 

the motor when the overload is detected. Thus, when the tailgate 

is fully open or fully closed, an overload condition will develop 

and the overload will, activate the sensing device 140 to stop the 

,e,ipotor 100.
···
•ft··;'

,, In use, the operator merely inserts the plug 132 in the
• r ’
t 111

, ^socket 124 in the manner indicated for the purposes of rotating 
t € '

■r the platform to its horizontal position. Power is then supplied

to the motor 100 to cause rotation of the power output shaft 120

in a first direction. Rotation of the shaft 120 causes rotation

of the pinions 118, 116 and 114. Because the pinion 110 is held

fast with respect to the shaft 24A, the rotation of the pinion 114

will result in movement of the gearbox 103 about the axis 102.
t . :

'''t In order to cause the platform 32 to pivot to its upright

position, it is merely necessary to relocate the plug 132 in the 

t{c spcket 124 so as to cause the motor .100 to operate to rotate the 
< · . . '

power output shaft 120 in the opposite direction.
i ■ ■■

11



It will be understood that the proportion of the pinions

110, 114, 116, 118 are selected to provide a gear reduction 

sufficient to ensure that the movement of the tailgate between its 

upright, position and its horizontal position will be timed to 

provide for a gradual opening and closing at a speed which will not 

represent a hazard to the operator while being sufficiently rapid to 

avoid unnecessary delay in the operation of the tailgate.

These and other modifications of the present invention will 

be apparent to those skilled in the art,

t« t r
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The Claims defining the invention are as follows:

1. A powered closure mechanism for a tailgate of a truck 

or the like in which the tailgate is mounted for pivotal 

movement about a first axis with respect to a support frame

5 between an open position in which the tailgate is 

horizontally disposed and a closed position in which the 

tailgate is in an upright position comprising:

a) a shaft mounted on and fast with respect to said frame, 

said shaft having its axis aligned, with said first axis,

10 b) a stationary pinion mounted on and fast with respect to

said shaft,

c) a reversible motor mounted on said tailgate for 

movement therewith, .said motor having a power output shaft, 

a power output pinion mounted on said power output shaft for

15 rotation therewith,

d) reduction gear means drivingly connecting said power 

output pinion and said stationary pinion such that operation 

of said motor to cause rotation of said power output shaft 

in one direction will cause rotation of said tailgate in a

20 first direction about said first axis and operation of said 

motor to cause rotation of said power output shaft in the 

other direction will cause rotation of said tailgate in a 

second direction opposite to said first direction to open or 

close said tailgate as required in use.

25 2. A powered closure mechanism as claimed in Claim 1,

wherein a storage compartment is formed in the underside of

the tailgate, said, motor and reduction gear means being

b

mounted in said storage compartment.

3./·' A powered closure mechanism for a· tailgate of atrue-k
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-e-r—the like in whioh-tehe tailga-te-i-48—mounted for pivotal^ 

movement about a first axis with respect to a support:frame 

between an open position in which the tailgate ys 

horizontally disposed and a closed positionzfn which the

5 tailgate is in an upright position, comprising:

a) a stationary member mounted on/and fast with respect to 

said frame, said stationary merpber having a torsion axis 

aligned with said first axis;

b) a driven member mounted on said tailgate for movement

10 therewith, said driven member drivingly engaging said 

stationary mepber such that movement of the driven member 

causes it/t-o move with respect to the stationary member 

which/in turn causes the tailgate to pivot with respect to 

friie frame,----- ----------------------------------------------- -------------- —- -----------------------

15 a powered closure mechanism for a tailgate

substantially as hereinbefore described with reference to 

Figures 1, 5 and 6 of the accompanying drawings.

DATED MAY 26 1989

DIESEL EQUIPMENT LIMITED

20 By their Patent Attorneys

KELVIN LORD AND COMPANY

PERTH, WESTERN AUSTRALIA.
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